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BRITAIN’S LEADING JOURNAL FOR THE RADIO I ELECTRONIC CONSTRUCTOR 


Published by I PC Magazines Ltd., Fleetway House, Farringdon Street, London, EC4A 4AD 

Telephone: 01-634 4444 


■ News and Views 

484 EDITORIAL—Perseverance 

485 NEWS . . . NEWS . . . NEWS . . . 

494 PRACTICAL WIRELESS—Pre-view of our next issue 

511 READERS PCB SERVICE—Prices and detaiis of the PCBs available 

514 PRODUCTION LINES—Information on the latest products. Bill Tull 

518 KINDLY NOTE—Further information on the Inductor for the Atomic Time Receiver, August 1977 

519 ON THE AIR—Amateur Bands. EricDowdeswellG4AR 

SW Broadcast Bands. Charles Molloy G8BUS 

MW Broadcast Bands. Charles Molloy G8BUS 

VHF Bands. Ron Ham BRS15744 

■ For our Constructors 

486 A WIDE RANGE VOLTMETER for AC, DC and RF 

An input impedance of 11 MO enables this voltmeter to be used on just about any circuit without upsetting 
the circuit conditions. Six ranges to 1000V plus probes permits measurement of AC or DC voltages 

M. Tooley BA, G8CKT 

490 ALL BAND SHORT WAVE CONVERTER-1 

This converter can be aligned for the amateur bands or the SW broadcast bands and provides an IF output 
at 5-5MHz for feeding into your main receiver. F. Rayer G30GR 

497 RF RESONANCE INDICATOR 

With the aid of an external signal source this very useful indicator can be used to find the resonant frequency 
of a tuned circuit or to select values of inductance and capacitance for a given frequency D. H. E. King G3TQN 
505 THE PW ‘JUBILEE’ ELECTRONIC ORGAN-3 

Details this month on the operation and adjustment of the melody, drum and rhythm, and accompaniment 
sections. M. J. Hughes MA, C.Eng, Ml ERE 

512 DESIGN YOUR OWN PROJECTS-3 

This Car Courtesy Light project will give you another 15 seconds of light inside your car when the door 
clicks to, instead of plunging you into darkness in the usual way!. Toby Bailey and Bob Whitaker 

■ General Interest 

501 SO YOU WANT TO PASS THE R.A.E?-3 

Ohm's Law is translated into some practical transistor circuits and the very important principles of magnetism 
are discussed in this part. John Thornton Lawrence GW3JGA and Ken McCoy GW8CMY 

516 1C OF THE MONTH 

The ZN1304E is used in timing circuits to provide accurate delays of up to one year! Several circuits are shown 
for different applications of the 1C. 

■k Free This Month! 

24 PAGE ‘COMPONENT SOURCE DIRECTORY’ 


COPYRIGHT 

® IPC Magazines Limited 1977. Copyright in all drawings, photographs and articles published in ‘Practical Wireless’ is fully protected and reproduction or 
imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by ‘Practical Wireless’ to ensure that the advice and data given to 
readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it. Prices are those current as we go to press. 
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TIME FOR 
WIRELESS ? 


'pn-DC 

L U-D U 


The MA1012 LED digital clock module is a full 12/24 hour 
format clock unit, operating from 50/601-lz mains and offering 
a host of features: Hours, minutes display in bright 0.5" LEDs, 
with optional seconds, sleep and snooze alarms, fast and slow 
setting, PM indicator, switched output for radio, but the most 
important feature is the non-multiplexed directly driven display. 
This means no RFI . so the MAI012 is ideal for use in any type 
of radio/tuner etc. The neat fitting means it can be slotted into 
many existing cabinets/chassis ■ only 1.75 x 3.75 x 0.7 " total!! 
£9.45 per module - isolating mains transformer £1.50 (8% vat) 
Two modules and two transformers for £20.00 + 8% VAT. 
AMBIT announce a new addition to the catalogue - information 

on TOKO’s new ceramic ladder filters, 2.4kHz SSB filters etc. 
HF coils, new flat faced low cost panel meters. Catalogue 4Sp. 

nFTFrxHnwi mftPV ililiMfli aM 

Metal locator principles and practise, including some of the facts that the 
manufacturers of £100+ metal locators wouldn't like you to know I! £1.00 
The Bionic Ferret 4000 - A little detector technology of our own. The 
VCO based metal locator for the electronics constructor, including platsic 
moldings for housings of electronics and search coil, tubing etc. Can be set 
up using just a test meter.'All in'price £34.26 inc PP and 8% VAT. 

DEMONSTRATIONS AVAILABLE AT OUR OFFICES IN BRENTWOOD HIGH ST. 


COMPONENTS ETC: 



AMBIT 

INTERNATIONALa 


2, GRESHAM RD., BRENTWOOD, ESSEX, CMI4 4HM Tel (0277) 216029 


(NSMgTte&l 

Stockists of: Amstrad * Teleton 
Pioneer * Rotel * Garrard * Connc 
BATTERY ELIMINATORS PAP 25p 

CARTRIDGES A STYLi D-D 

PAP 25p A RPL 

Aco* GP81/3CS 

*GPM/1°oT95/1 ^ ^ ** 

GP104ster. ceram £2-60 £120 

BSR X5M^o^X5H ^ 1 

£2-25 £120 

^°^H"c/G\cHam?)' £2 M £1-20 

G800E iro! £3 50 

MoSg/MMC**®* * £7-70 £1 20 

MS5E £0-20 £7-15 

M75EDType2 £17'1$ £12-05 

M75EJType2 £14-30 £t-7t 

^UloouV. Barday/Acceas.^^****** Availi 
Callers Welcome at Manchester 30-32 Shudeh 
St. Tel. 0532 42708. Liverpool 1S Whitechapel 

■ Akai ' Sansui * Wharfedale * 
lisseur 

SPEAKERS PAP85p 

EMI IS''X 8". 8 Ohm Plain £3-40 

8" X 5" C.Mao. 5 watt, 

MICROPHONES PAP 45 

CASSETTES 

PAP 1-3 25p. 4 and over 55p 
CM COO Cl 20 

Philips*^ £0-70 £1-08 £1-73 

clssd?eHeadCI*a*' fio'Is 

TAPES ^PAP^3p35p,4^+65p 

RECORD DECKS PAP £165 

GARRARD SP25 Mk IV/G800 
B^R^MPmVi28r7*'^j^ .V £17-35 

illjYI^Wt^T^O. Leeds 4 New Market 

j'jMMii 

■ Mail Order OeptPw/i t 

1 ||H Belmont St, Monton, 

1 Eccles, Manchester. 




onDEnineisEflsy 

UJITHTHEUniQUE 


comeinED cnraLoeuE/onoER ponm 


SEND STAMP ADDRESSED ENVELOPE NOW FOR THE EASY TO 
USE ACE ORDER FORM CONTAINING 500TOP QUALITY POPULAR 
ELECTRONIC COMPONENTS AT PRICES YOU CAN AFFORD. P&P 
FREE ON ORDERS OVER C2, OTHERWISE 20p. ALL PRODUCTS 
GUARANTEED ONE YEAR IF CORRECTLY USED. SOME EXAMPLES 
FROM THE COMPETrriVE ACE RANQE WITH VAT INCLUSIVE 
PRICES ARE SHOWN BELOW 


BC107/108/109 Metal _ 13p 

BC207/208/209 Plastic _ .11 p 

PN.-tnss frd 

t»WResistorsCFi57. _ 3fbr6p 

Minpresets Horiz/vert _ 8p 

Electrolytic 100^F25v _ 10p 

Polyester C2800VF 8p 

LED Red 0 2' 15p 

TtlOpAmo-Bpin 30o 

555Timer 50p 

W041A Bridqe 31 d 

Phono plugs - 8p 

7400TTL 15p 

IN4148 Diode _ 4p 

IN4001Rec _ 5p 

BZY88 Zeners 12p 

Mintoggle SPST 80p 

Wire-PVC Stranded 10m _ 25p 

Veroboard 0-1 2-5x3-75 _ 50p 

S-DEC Breadboard 216p 

GetanflCEupnounsleeuel 
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^lOOWATT DISCO SYSTEM 



TITAN TA/50A SOW AMPLIFIER 

Solid state, 3 sep. controlled inputs plus Master rt 
control. Bass, Treble & Presence Controls. 4 

Vynide covered cab. with com - ™ 

List price £60. Terms; Dep. £9 
&8 monthly payments £6 03. £49'9C 

(TottI £57-40) Carr. £1. 

Matching Cabinets I v 12" £29-95,2 x 12'£49-95 

TITAN TA/IOOA lOOW AMPLIFIER 

TWIN CHANNEl^ INPUTS £Ag 95 
(NORMAL OR BRIGHT) ^ „ 

A De-luxe professional unit with Carr- 
many facilities. R.M.S. Rating. Matching 
2 X 12' 120w Cabinet speaker £49-95 with 
above only. Carr. £1-50 _ 

INTEREST REFUNDED on Credit Purchases settled In 3 mths 
TITAN •ADD-ON* HIGH FREQUENCY HORN UNITS 


£47-00 

CABINETS FOR ABOVE Heavy duty, finished ii 
Vynide with Vynair fronts, protective comer pieces Various 

--■ cut-outs. TEl 1 X 12'£10-95. 

12' £16 -95. Low Deposit Terms on orders over I 

TITAN TA/IOOC COMBO 

lOOw R.M.S. Amp. ino 
porating a fabulous Fane 
Crescendo 12' 100 watt spkr 
for really sui^rlative results 
with Lead Guitar £ | | 

Or Dep £17-95 & 18 f’tntly 
payts £6-69 (Total £138-37) 



MODEL TS2H 


rl5n- ■ 

_/eUii 

clarity and 
too watts. 

Either model _ 

Temu: Dep £6-95 & 8 mthly 


Horn; 


Either model Carr. 


MODEL TIH 
With single super eflicient Horn. 
Range 3-15 kHz. Imp 8n. Use 
with max 8n 2 X 12' or single 15' 
or 18' 80 Drive Units. Maximum 
amplifier power output to be 

Comparable w 


ts £3-12 (Totel £31-91) 


. 

SuStoiBTiijurao“?5;-.®M»» 


FANE HIGH FREQUENCY HORNS ‘J’ SERIES 

MODEL J44 Imp 80 MODEL J73 Imp 80 

3-15 kHz 

^ C7.95^?ee 


MODELJ104Imp8n 

-ioi'x3r 

•ing 50-70 
e 2-15 kP 


FAL DISCO LIGHTING 
SYSTEMS from £58-95 

Incl 2 Spotbanks and bulbs 

JINGLE MACHINES from 
ECHO CHAMBERS from 
COLUMN SPEAKERS from 
GROUP DISCO SPKRS 
in CABINETS from 



FREE HIGH POWER 
OVER* (value £2 99) 
“ —ITH AB<- 




£37*9S SUPPLIED WITI 

£53-9f 5^i^^iiis”s?mrrot°exc 

£29*95 impedance of single hom or pair 

series. Pair J44. Single J73 or J104 suitable 
£1 1*95 forimplifier^owcrig^MW^tts subject 


New Branches at HANLEY 

WOLVERHAMPTON 
and LIVERPOOL _ 

SATURDAYS (5 Day Week) 

. .. ..,.lh Parade (Cloaad Wed.). Tel. 25349 
AM M/l'GrMlw'eeter^ArcMle.^’’* 

Tel. 021-233 1272 (Cloaad Wed.) 
D°S*llton*sV.? TU‘’p’iMlntl Te‘l'.' 
DARLillOTOM^«‘'N^rthMte‘'ici‘‘w^x’T^^^^^^ 

?A-j{?.VS’oS^ 


OLASSOW 323 Al 


All items subject to availability. 

Prices correct at 15.9.77 E. * O.E. 

HANLEY Stoke-on-Trent, 44 Piccadilly 

HULL 7 Whitefriargate (Cloaad Thura.). Tel. 20505 
LIICESTER 32 High Street (Cloaad Thura.). Tal. S 
LEEDS 5-7 County (Mecca) Arcada Briwata 

LIVERPOOL 


LONDON 238 Edowara 




n Straat (Cloaad V 


i^CATALOara 


id Thura.). Tat. 480-0777 
q. (Cloaad Wad.). Tal. 7057 

WOLVERHAMPTON rooii 
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MODEL HSZ 20 2S-2. BajicaMy 42. but can be 

SOLENOIDS 240V A.C. 










LAMPS 


U ® e I ^ 





Your career 
in Electronics? 


Enrol in the BNR & E School and you’ll have an entertaining at 
fascinating hobby. Stick with it and the opportunities and the b 
money await you, if qualified, in every field of Electronics tode 
We offer the finest home study training for all subjects in radi 
television, etc., especially for the CITY AND GUILDS EXAIV 
(Technicians’ Certificates): the Grad. Brit. I.E.R. Exam; tl 
RADIO AMATEUR’S LICENCE; P.M.G. Certificates; the R.T.E. 
Servicing Certificates; etc. Also courses In Television; Transi 
tors; Radar; Computers; Servo-mechanisms; Mathematics ar 
Practical Transistor Radio course with equipment. We ha' 
OVER 20 YEARS’ experience in teaching radio subjects and i 
unbroken record of exam successes. We are the only private 
run British home study College specialising in electronii 
subjects only. Fullest details will be gladly sent without ai 
obligation. 
































U.K. RETURN OF POST MAIL-OROER SERVICE ALSO WORLD WIDE EXPORT SERVICE 






”£ 3"25 £21^0 M, 




e!sii^ VOLT 1^. AS M t X 18 VOLT 6 AMP. Ml. 

IMsaL"e 
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new booli 


RADIO 

CIRCUITS 

EXPLAINED 


by Gordon J. KING 


■ Circuits in modern radio receivers are 
examined - from the simple transistor set 
to the specialised hi-fi receiver. 


Written by one of the best known authors 
in radio and electronics. 


Invaluable to the Radio and Audio Tech¬ 
nician, student and the enthusiast. 


Richly illustrated, with a minimum use of 
mathematics. 


CONTENTS 


Block and flow diagrams 

R.F. amplifier and mixer circuits 

Frequency changer and r.f. oscillator circuits 

Intermediate frequency circuits 

Detector circuits 

Audio amplifier circuits 

Power amplifier circuits 

Power supply circuits 

Stereo coding and circuits for decoding 

Index 


Available now • 160 pages ■ £5.50 
+ 1 folding chart 


RECENT TITLES 


BEGINNER'S GUIDE TO RADIO - 

8th Edition 

Gordon J. King 

1977 ■ 240 pages ■ £2.75 


BEGINNER'S GUIDE TO 
INTEGRATED CIRCUITS 
I. R. Sirrclair 


1977 ■ 192 pages ■ £2.75 


Ba 


ORDER NOW from your local bookseller 
or from; 


NEWNES-BUTTERWORTHS, 
Borough Green, Sevenoaks, 
KentTN15 8PH 




Mi 


o 

«& 




.I-S 

tlL I! 



TAPE HEADS 


FIT A BRAND NEW HEAD /y 

AND TRANSFORM THE QUALITY 'Y 

OF YOUR TAPE PLAYER -p 

AN EXTENSIVE RANGE ALWAYS IN STOCK 
ASK FOR OUR SHORT FORM CATALOGUE 


maNDi-iTHc 




with so many 
features... S 


Rock Steady Pictures 
Crystal Controlled 
• Telephone Interface 
' Tape Programmable 
Software Available 
Ideal for Education 



: 




Games and Things on Tape 
Ready-Built or in Kit Form 
Expandable Number of Lines 
Selectable Flashing Characters 
Forward and Reverse Typing Mo 
Automatic Tape Stop/Start 


D or SlAE. FOR INFORMATION 
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A NEW 60 WATT R.M.S 



MAndtheSS.1100 money sa ¥er 

SS.1100-£10 SO; SS.370-£14 75: Large heat sink-£1 50 
(total—£26-75). Buying all three together saves you £2 00 

-Inc. V.A.T. (post free) £24*75 

■ Use coupon for prompt delivery 


■ A COMPLETELY NEW DESIGN 

■ 60 WAHS R.M.S. IdB) INTO 4 ^ USING 
50V: 35 WRMS INTO 81V50V 

■ WILL OPERATE BETWEEN 20 & 65V SUPPLY 

(Output vanes accordincty) 

■ T.H. DISTORTION BEHER THAN 0 3% 
(TYPICALLY—0 1%) 

■ FREQUENCY RANGE 10 to 50,000Hz 
-3dB AT lOHz: -3dB AT 50KHz 

■ INPUT 350mV FOR FULL OUTPUT 

■ MADE IN OUR OWN FAQORY 


Another Stirling Sound Winner 

Coming between SS.140 and SS.1100, the new SS.160 fills 
a gap in power amp modules (3 to 100 watts r.m.s.) 
that will particularly please those wanting a not-so-big disco 
or P.A. system as well as those with speakers needing 
plenty of power to drive them. With circuitry developed 
around a self-centering mid-rail, excellent results will come 
from using as little as 20 volts power supply. (Power output 
will vary accordingly). Because we use heavy duty com¬ 
ponents able to operate beyond our claimed specifications, 
you can buy and build with confidence. YOUR SS.160 IS 
READY NOW AND WE HAVE MADE A NEW POWER 
SUPPLY UNIT (SS.360) SPECIALLY FOR IT. 


£850 


INC. V.A.T. 
POST FREE 


I SPECIAL STIRLING SOUND OFFER 


£21*00 


POWER AMPS 

SS.103 3W./one I.C./mono £2 85 

SS.103-3 Stereo of above/using 
two I.Cs. £5 00 

SS.105 5WI3n/13-5V £3 95 

SS.110 10W/4n/24V £4 65 

SS.120 20W/4n/34V £5 15 

SS.125 2SW/811/50V £7 25 

SS.140 40W/4(t/4SV £6 50 

SS.160 60W/4n/50V £8 50 

SS.1100 100W/4n/70V £10 50 

TONE CONTROL/PRE-AMPS 

55.100 Active st. control/ 

bassitreble £3 00 

55.101 Stereo Pre-amp for 

ceramic P.U. £2 75 

55.102 Stereo P.A. for mag. 

P.U. £4 45 

UNIT ONE Stereo P.A./Tr./ 

Bass'Vol/Bal. £9 00 
UNIT TWO As Unit 1 SS.101 but 
for mao. P.U. £12-50 
FM. STEREO DECODER 
SS.203 Phase lock loop with 

LED indicator £5 25 


THE POWER SUPPLY 

YOU WANT IS HERE 

With 13-15 volt take-off points on 
all models except SS.312. Outputs 

stated below ai 

■e unloaded. 

SS.312 

12V/1A 

£6 60 

SS.318 

18V/1A 

£6 95 

SS.324 

24V/1A 

£7 85 

SS.334 

34V/2A 

£8 75 

SS.345 

45V/2A 

£10 75 

SS.350 

50V/2A 

£11 75 

SS.360 

60V/2A 

£12 75 

SS.370 

70V/2A 

£14 75 

SS.310/60 Stabilised power supply; 

10V to 50V;2A 


£17 75 

SS.300 Power stabil 

Using unit 

10150V adjustable for adding to un- 

stabilised supply units. 

£5 50 


PAY ONLY THE PRICE YOU READ 



Dept. PWII7, 37 VANGUARD WAY. SHOEBURYNESS, ESSEX 

Telephone: (03708) 5543 

SHOP-220-240 West Rd., Westcliff-on-Sea. Essex SSO 9DF 
Telephone; Southend (0702) 351048 


I To Stirling Sound, 37 Vanguard Way, Shoeburyness, Essex 

I Please supply:. 


for which I enclose £.or by Access/Barclay Card 

NAME . 

ADDRESS . 

P.W.117. 
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SDe-K-IT 

The perfect kit for beginners, students, professionals and all us 
discrete components. This S-De-K-IT contains 1 S-DeC + control panel, 
9 Blob-Boards, 20 double ended Leads + Instruction book to build (no 
components) Electronic Flasher + Binary Counter -f LC Oscillator -r 3 
Stage Amplifier, Morse Practice Oscillator, Radio Receiver, Radio- 
Microphone, Light Operated Switch, CR Oscillator, Wien Network 
Oscillator, S-De-K-IT complete in ABS box, with component tray. 

Normally £6.38 only £4.95 + £1.00 Post and VAT 

NB The discrete components to build the above S-De-K-IT are listed 
but not supplied. This is because using discrete or surplus components 
you can buy all the components very cheaply from your local 
component supplier. 

P.B. Electronics (Scotland) Ltd. 

57 High Street, Saffron Walden, Essex. CB10 1AA England. 
Telephone: Saffron Walden (0799) 22876 Telex: 817185. 




For Semi-G>nductors 

including 

Small Signal Transistors 
Power Semi-conductors 
TTL, CMOS, I.Cs 

Signal and Power Diodes 
Zener Diodes 
Magneto Resistors 
Hall-effect devices 
Magnetic Proximity Switches 
Opto-electronic devices 






ELECTROVALUE 


TO MAKE THE BEST OF 


For passive components 

including 

Plastic Film Capacitors 
Electrolytics 

Semi-precision capacitors 

Transformers 

Pot Cores 

R.M. Cores 

Ring Cores, etc. 


electroValUe 


THE PROJECTS YOU BUILD 


The Open Door to Quality 


GOODS SENT POST FREE IN U.l* 
FOR C.W.O. ORDERS. Keenly compe 
plus ATTRACTIVE DISCOUNTS ar 


electrUValDe ltd 
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SAXON ENTERTAINMENTS LTD 


SYSTEM 7000-GUARANTEED MODULES 
FOR ALL DISCO/PA APPLICATIONS 
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Spar^rila mhl 

Capacitive discharge 
electronic ignition kit 



SSSsr 



RV1) will require a tachometer pulse slave 

E.P.A. «2 BATH STREET, WALSALL. WS1 3DE. 


ttukkinsHithtion 
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GREEIMWELD 

443 Milibnook Road Southampton 
S01 OHX TehCOTOS) 772501 


BUY A COMPLETE 
RANGE OF COM 
FOMENTS AND 
THESE PACKS 
WILL HELP YOU 




ssfyjMM 

"sHsiisES 

R*8 C'l! etc. Sn®y £1. 




SOLAR CELLS 

f'be* JaraliS'id Iw'orMter’output! 


gate + data to for £1. 

^TTTIM LED Digit drfver + data 8 for £1 



o|l®?ITCHl''GOLD*pfATED*'SATE. 

a.y g-tsrgg-as-iii 

fg'£K|s«A« 


Sd'“d'e°al’‘fo“comSnr'.’toSlre'o'r'ron". rwTtcS«%es“utoTcapSrp"ci?a°r!fi 

atructlon 4^for £1;% for £2: 25“for £4-5g; with ae^mlconductora, load, of^odd. and 




J. BIRKETT 


Radio Component Suppliers 




.. they 
should be 
1 half way up 
] the wall! 
Fidelity Fast¬ 
enings are the 
newest, smartest 
way to place your 
speakers where 
" they belong - on the 
waU. Almost undetectable when fitted they are 
easily adjustable and allow your speaker system to 
be placed in the best possible acoustical position, 
where they stay due to the rubber friction 
mounting. Fidelity Fastenings take a weight of up 
to 50 lbs and your speakers are easily lifted off for 
dusting and redecorating. 

Available from all good Audio and Hi-Fi shops and 
stores at £5.49. Look for the red and black box. 
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BuiM a microprocessor 
electronic musical door chime 
which can play 24 diflerent tunes! 


chruffB-iihBe 



>(■ ;4CntioductuM, ta ^eueuuititu} 
UMXlido^ fMCtocompuic’U. 

X- SavepMuteU OH HottttoCtetacCfr'Uee 
^^udduu^cfowieet^. 

ribCHROMATRONICS, River Way, Harlow, Essex, U.K. 

I Please send EH Chroma-Chime Kits at £18 00 each 
I including VAT and post and packing 
I PLEASE USE BLOCK CAPITALS 

I Name _ 

I Address __ 


I enclose cheque/PO value £_ 

or debit my ACCESS/BARCLAYCARD account No. 


Signature 

N.B. The CHROMA-CHIME is also available, fully 
assembled, price £24 95 incVAT and postand packing. 


• nea 


I 


Greensleeves 
God Save the Queen 



Cook House Door 
The Stars & Stripes' 



Handsome purpose built ABS cabinet 
Easyto build and install 

Y- Uses Texas InstrumentsTMSIOOO microcomputer 
a- Absolutely all parts supplied including I.C. socket 
Ready drilled and legended PCB included 
jf- Comprehensive kit manual with full circuit details 
jf- No previous microcomputer experience necessary 
jf- All programming permanently retained is on chip ROM 
Can be built in about 3 hours! 

Runsoff 2 PP3 type batteries, 
jf- Fully Guaranteed 

The Chroma-Chime is the world's first electronic musical 
door chime which uses a pre-programmed microcomputer 
chip to generate tunes. Instead of boring old buzzes, dings or 
dongs, the Chroma-Chime will play one of its 24 well known 
tunes from its memory using its tiny 'brain'to all the music 
synthesizing! Since everything is done by precise mathe¬ 
matics, it cannot play the notes out of tune. 

The unit has comprehensive built-in controls so that you 
can not only select the 'tune of the day' but the volume, 
tempo and envelope decay rate to change the sound 
according to taste. 

Not only visitors to the front door will be amazed, if you 
like you can connect an additional push button for a back 
door which plays a different tune! 

This kit has been carefully prepared so that practically 
anyone capable of neat soldering will have complete success 
in building it.The kit manual contains step by step construc¬ 
tional details together with a fault finding guide, circuit 
description, installation details and operational instructions 
all well illustrated with numerous figures and diagrams. 

The CHROMA-CHIME is exclusively designed by 

CHRomnTRonics 

River Way, Harlow, Essex. 
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SEMICONDUCTOR5-COMPONENTS 


SUPER UNTESTED PARS 


THYRISTORS 

lilLiJ 


riiiClJ 


111 


rii 


i'-STl 


rMi 


I 


VAT 

POSTAGE AND PACKING 



COMPONENT PARS 


.pp„x. 



rsi i iiMigi i 

BOO THYI6A/800 £1 JB rCRAMir PAI^ 






74 SERIES PAKS 




ELECTROLYTIC PAKS 


C280 CAPACITOR PAK 




CARBON RESISTOR PAKS 



J 

SEMICONDUCTOR PAK 


BhPAK 


ORDER NOW Dept. P.W.I /, P.O., Box 6, Wore, Herts 

SHOP 18 BALDOCK STREET. WARE, HERTS 
AT: 


II II I I I I I I 




















































EDITOR 


G. C. Arnold 


ASSISTANT EDITOR 

Eric Dowdeswell G4AR 


ART EDITOR 
TECHNICAL EDITOR 


Peter Metalli 


Ted Parratt, BA 

NEWS & PRODUCTION EDITOR 

Bill Tull 


TECHNICAL ARTIST 

Alan Martin 

TECHNICAL SUB-EDITOR 

Frank Ogden 

SECRETARIAL 

Ot-634 4292 Linda Waiji 

Belinda Mould 

ADVERTISING MANAGER 
01-634 4612 Roy Smith 

CLASSIFIED ADVERTISING 
01-261 5762 Colin R. Brown 


BINDERS 

Binders, for either the oid or the new format, 
are £2-85 and Indexes are 45p (Inc VAT) and 
can be obtained from the Post Sales Depart¬ 
ment, IPC Magazines Ltd., Lavington House, 
Lavington Street, London SE1 OPF. Remit¬ 
tances with overseas orders for binders should 
include 60p to cover despatch and postage. 


Perseverance 


AWAY from any technicalities this month. Just the story of a PW 
reader's perseverance. Charlie M. is nearly 78. He was a Marconi 
marine operator in World War 1 and in his latter years has long 
cherished the idea of joining the radio amateur fraternity and talking 
to other folk around the world. He'd done all the swotting but a 
couple of problems confronted him. His wife is a chronic invalid 
requiring constant attention, and they live in a remote part of Wales, 
with but one equally lonely neighbour. How could he leave his wife 
and go anywhere to take the RAE and the code test? 

Following up a couple of suggestions Charlie was able to get the 
nearest technical college, some 20 miles away, to make the necessary 
arrangements for him to sit the exam last May. His sole neighbour 
came round for a few hours and off went Charlie to college, the only 
candidate! The result? A "distinction" in Part 1 of the paper and a 
"credit" in Pari 2. So far, so good, but taking the code test wasn't 
quite so simple! 

A trip to the nearest testing centre would have meant too long 
away from home and his wife. He contacted the centre, at Cardiff, 
and eventually the Marine Radio Surveyor there telephoned Charlie 
to say that he would call round the next time he was in the area on 
duty. Eventually he turned up and "they did the necessary test on the 
kitchen table" A few days later a “pass" certificate arrived. Charlie 
writes "prompt and willing service like this, in these days of ‘couldn't 
care less' is really most heart-warming". 

A lovely story, isn't it? A GW4 call ought to be on its way very 
soon. Another not-so-young amateur has loaned Charlie an AR88 
receiver plus a 50 watt transmitter so at long last a dream is about to 
be fulfilled. Charlie has been reading PW since 1952, “a valuable 
wireless encyclopaedia that I wouldn't part with for all the tea in 
China". With the present price of tea, that values PW very highly 
indeed! 


Due to increased production costs, the cover price of 
your copy of Practical Wireless has been increased to 45p. 
The price for new binders has also been increased, as 
from the 1st October to £2-85. These price increases 
have been approved by the Price Commission. 


BACK NUMBERS 

We are very glad to announce the re-establish¬ 
ment of a PW Back Numbers Service for our 
readers. In future back numbers dated from 
June 1977 only will be available from our Post 
Sales Department for 65p, which includes 
postage and packing. Cheques and Postal 
Orders should be made payable to IPC Maga¬ 
zines Ltd. 

Send your orders to:- Post Sales Department, 
IPC Magazines btd., Lavington House, Laving¬ 
ton Street, London SE1 OPF. 


PLEASE NOTE 

We do not operate a Technical Query Service except on matters concerning 
constructional articles published in PW. We do not supply service sheets or 
information on commercial radios, TV's or electronic equipment. 

All queries must be accompanied by a stamped self-addressed envelope 
otherwise a reply cannot be guaranteed. 
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A Century of 
Recorded Sound 

As previewed in the September 
issue of PW, the City of London 
Phonograph and Gramophone Society 
recently held an exhibition of early 
reproducers and associated items at 
the British Institute of Recorded 
Sound, Exhibition Rd., Kensington, 
which celebrated one hundred years of 
recorded sound. 

1877 was In fact a year of universal 
significance for the sound recording 
industry, seeing the parallel but in¬ 
dependent emergence of two versions 
of a world-shattering device—the 
sound reproducer, or "talking 
machine". Charles Cros in France and 
Thomas Edison in the United States 
had almost simultaneously arrived at 
the same answer to an interesting 
problem, and while Edison's was a 
practical working model, the Cros 
version although restricted to a set of 
detailed plans, was every bit as bril¬ 
liantly conceived. It was largely lack of 
funds and his failure to convince a 
prospective backer which prevented 
Cros from seeing his machine emerge 
as a reality. 


Edison v Cros 

The exhibition itself naturally dis¬ 
played an emphasis upon Edison's 
machines, although Cros was In a 
sense acknowledged by the inclusion 
of an Emiie Berliner hand-cranked 
gramophone; it was Berliner who had 
eventuaily developed the reality from 
the pians Cros had deposited at the 
Academie Francaise in April 1877. 

Whatever the arguments about 
origins, however, a stroll around this 
display evoked an atmosphere of 
warm, pre-electric nostalgia. Delicate 
cylinder phonographs rubbed should¬ 
ers with bluff, aristocratic consoie 
gramophones in select veneers. Splen¬ 
did wooden horns baianced at the end 
of strange foil contraptions with worm 
gear drives and irresistible cranking 
handies peered out at an utterly 
changed world. 

Surprisingly, in spite of their great 
age, most of the machines on view 
were still playable, in fact, at the height 
of its popularity, the gramophone was 
capable of very good reproduction, 
even though little scientific investiga¬ 
tion of basic principles had accom¬ 

Practical Wireless, November 1977 


panied its development. The HMV 
“Re-entrant" model (console gramo¬ 
phone of about 1930) proved very 
pleasant to listen to in spite of a 
relatively narrow audio range. 

Perhaps a good deal of the interest 
evident at the exhibition may be 
dismissed as pure sentimentality, for 
the machines are somewhat crude by 
modern standards, but they do repre¬ 
sent the beginnings of an immense 
extension of the range of human ex¬ 
perience, and as such they will remain 
vital informational pieces of equip¬ 
ment. They are additionally interesting 
as a group of acoustic dinosaurs— 
they represent the visible and audible 


end of an era, their electrical counter¬ 
parts proving unequally effective and 
competitive in the ensuing conflict. 

On the other hand, they had, and 
still retain, real beauty; a combination 
of satisfying mechanical symmetry 
and the atavistic flesh-and-blood 
appeal of real wood, the voices of 
Melba and Caruso, and above all, an 
aura of magic and mystery which 
characterised an age of real discovery. 


Past successes 

In terms of the eventual establish¬ 
ment of enterprise in the reproducer 
field, there was plenty of evidence of 
the developing “names" in audio 
devices. Thorens, for example, now 
heavily committed to quality hi-fi, were 
represented by an early piece of 
acoustic precision engineering in the 
shape of a particularly attractive motor 
design for a phonograph. 

The chronological span of the 


exhibition was not restricted to the 
purely acoustic devices, and a selec¬ 
tion of early “radio-gramophones" 
and electrically operated record play¬ 
ers was in evidence, including the 
well-known Decca “Deccalian" with 
interchangeable heads for 78 or LP. 
Long-playing records were the “com¬ 
ing thing" in the fifties, and also 
included In the display was a range of 
earlier attempts to produce longer 
playing times, among which was a 
variable-speed type, designed to ex¬ 
ploit the higher speeds at the perimeter 
of the disc, although this had the dis¬ 
advantage that a complex device was 
needed for replay—one which pro¬ 


duced a differential slowing towards 
the centre. Edison's attempts were 
more practical and saleable—a long 
player at 78rpm, which clearly neces¬ 
sitated a remarkably close-cut groove, 
a good deal closer than a modern LP 
cut on vinyl. 

Another century on may well see an 
exhibition of 1977's music centres and 
cassette recorders, languishing in 
chrome and plastic bowers filled with 
surround sound, but it is questionable 
whether they will stimulate the imagi¬ 
nation or convey as much of the 
character of the age as these quaint 
works of wood, metal and mica. They 
are important because they stirred up 
the ripples which led to a gigantic tidal 
wave in human affairs—the crude 
boxes which paved the way for the 
world-wide recording industry, and in 
so doing, opened up one of the most 
creative extensions of human com¬ 
mercial and artistic endeavour. 

Ted Parratt 
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A WIDE RANGE _ 

^OnNCTiP 

M.TOOLEY BA G8CKT FORAC»DC»RF 


A reliable high-impedance DC and AC voltmeter is 
an invaluable asset in any enthusiast’s workshop. The 
circuit described is simple to use, exhibits excellent 
linearity and has a constant input impedance of HMD 
on all ranges. The basic voltmeter is provided with 
six DC ranges from IV to lOOOV full-scale. A variety 
of probe designs is included in order to facilitate 
further DC, AC and RF measurements. The unit is 
portable and operates from the mains or alternatively 
it may be powered from an external DC supply. An 
automatic diode switch is included for changing over 
from internal to external power. 

Circuit Description 

A simplified circuit of the DC voltmeter is depicted 
in Fig. 1. This shows the basic bridge configuration 
formed by Tr2, Tr3, R9 and RIO. A constant voltage 
is developed across RIO, the emitter resistor of Tr3. 
The input voltage, less approximately 0-6V which fe 
the base-emitter voltage drop for Tr2, is effectively 
developed across R9, the emitter resistor of Tr2. The 
difference between these two voltages produces a 



^ specifications 


Functions: D.C. positive, DC negative. 

AC (by means of suitable probe). 

Ranges: IV (full-scale DC) 100V 

10V 500V 

50V 1000V 

Input Resistance: HMD without probe or 10MQ with 
IMflin probe. (DC) 

Supply Voltage: 220/240V 50Hz. 

external DC 18 to 24V at 40mA. 

Typical Accuracy: DC ±2% AC ±5% 
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current in the milliammeter, M. The calibration of thi 
instrument is set by the variable resistor, VRl. 

The voltage to be measured is applied to th 
potential divider formed by resistors R2 to R7, se 
Fig. 2. The voltage division ratio is selected by mean 
of the Range Switch, S2. A fixed resistor, Rl, is pn 
vided in the input lead. To ensure correct cedibratio: 
this resistor is bypassed by means of S3 when a prob 
is fitted. The output from the potential divider is fe 
to the FET transistor, Trl. This transistor is connecte 
as a source follower and provides a very high inpu 
resistance and a voltage gain of very slightly les 
than one. 

Transistors Tr2 and Tr3 operate as a balance 
emitter follower pair. This symmetrical arrangemen 
ensures good linearity and a high degree of tempers 
ture stability. The base voltage for Tr3 is fixed a 
approximately half the DC supply by means of th 
potential divider formed by Rll and R12. The circui 
may be balanced by means of VR3 which sets the D( 
potential at the gate of Trl and in turn the potentis 
at the base of Tr2. 

The meter connections are reversed to facilitat 
positive and negative voltage measurements withou 
the necessity of altering the input lead connections 
For AC measurements the instrument is effective!; 
used on the DC negative range and a suitable prob 
must be employed. The probe is designed to produo 
a negative DC output using a simple half-wave diod' 
rectifier arrangement. The value of probe resistor, P 
is chosen so that the instrument is calibrated for RMl 
AC voltages, see table. 
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Construction 

The transistors, Trl, Tr2, Tr3 and associated com¬ 
ponents are mounted on a 150 x 115mm O lin matrix 
board, Fig. 3. Components and connecting leads are 
located and soldered on this board by means of press- 
fit terminal pins. Wire links between pins are made 
using insulated solid wire. The completed board 
assembly is mounted below the lid of the plastic box 
and secured by means of the two meter terminals. 

Resistors R2 to R6 are wired directly to the contacts 
of the Range Switch, S2. Resistor R1 is wired across 
the contacts of the Probe Switch, S3. Care should be 
taken to keep wiring as short and neat as possible. 
The mains transformer is secured to the base of the 
box, Fig. 4, preferably in such a way as to distribute 
the weight evenly over the base area of the instru¬ 
ment whilst ensuring adequate clearance when the 
lid and associated components are fitted in place. The 
external supply sockets are also located in the base 
of the box, adjacent to the fuseholder. The bridge 
rectifier and capacitor are fitted to the main circuit 
board. 

Probes 

Various probe designs are given in Fig. 5 together 
with suitable component values as given in the table. 
The DC probe of Fig. 5a is intended for use when DC 
voltage measurements are to be made in the presence 
of AC and RF signals. The IMD probe resistor pro¬ 
vides an extra degree of isolation for the circuit under 
investigation and minimises reactive loading effects. 
The construction of this probe is shown in Fig. 6. The 


Table of components for probe designs 


Probe 

Figure 

Component i 
values i 

Useful 

voltage 

range 

Useful 

frequency 

range 

DC 

5a 

R-IMDO 5 2% 
high stability 
metal oxide 

Oto 

1000V 

DC only 

AC 

low 

voltage 

Sb 

R-3-3 Mn2% 
high stability. i 

C—1/iF polyester i 
tubular 250VDC. ' 
D-OA91 

0-5 to 

30V 

15Hz to 
100kHz 

AC 

medium 

voltage 

5c 

[ R—3-3 MO 2% 
high stability. 

C—t/iF polyester 
tubular 250VDC 
D1. D2, D3 0A91 

i 1 -5 to 

I 100V 

15Hz to 
100kHz 

RF 

5d 

R-3-3 MO 2% 
high stability. 

C—InF poly¬ 
styrene 160VDC. 
D-OA91 

0-5 to 

30V 

100kHz to 
100MHz 


probe circuit is housed in the barrel of a discarded 
felt-tip pen. The tip contact of the probe makes use 
of the body of a 3-5mm jack plug which is inserted 
in the barrel of the felt-tip pen and held in place by 
means of epoxy adhesive. Only the tip electrical 



Fig. 2: The detailed circuit diagram, including transistor base connections and optional power supply circuit. 
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Fig. 3: (above) showing internal layout, and Fig. 4 (below) indicating 
mains input and transformer details. 



ir components 


Resistors 



R1 

IMti 

R9 

820n 

R2 

9MO (2-2Ma + 6-8Ma) 

RIO 

8200 

R3 

800ka (470kn + 330kO) 

R11 

27ka 

R4 

lookn 

R12 

27ka 

R5 

80kn (47kn + 33ka) 

R13 

47ka 

R6 

lOkO 

R14 

47ka 

R7 

iokn 

R15 

2-2MO 

R8 

I5kn 

R16 

2-2kn 


R1 to R7 iW metal oxide high stability 2% 

R8 to R16 iW carbon film high stability 5% 

VR1/2 2’2kO horizontal pre-set 
VR3 SOktl linear carbon 

Semiconductors 

Tri MPF102 01/2 1N4001 

Tr2/3 BC108 03 LED (pushfit) 

BRI Bridge rectifier 100PIV 1A 

Note; Tri may be replaced by a 2N3819 If R8 is changed 

to lOkO. See lead-out connections on Fig. 2. 

Switches 

51 3P 4W midget wafer 

52 1P6W „ 

53 SPST (or DPDT) slide switch 
Miscellaneous 

Cl, 470/rF 25V. Sockets (2), 2mm, red and black. Ter¬ 
minals (2), 4mm, red and black. Mains transformer, 240V 
to 12V 500mA. Fuse 1A and holder. Meter, 1mA FSD, 
size depending on readout accuracy required. The 
author's meter was 117 x 105mm (4^ x 4in. approx.). 
Plastic case approx. 225 x 175 X 85mm (9 X 7 x S^in.). 
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connection of the jack plug is used, the outer connec¬ 
tion is ignored. 

A short length (approximately Im) of coaxial cable 
is used to couple the probes to the voltmeter. This 
should preferably be a substantial RF type cable with 
a copper braided screen. The braid terminates in a 
short length of stranded wire fitted with a crocodile 
clip. This ensures a low-resistance contact with the 
chassis or common rail of the circuit under investiga¬ 
tion. The voltmeter end of the connecting cable is 
fitted with two 4mm plugs. The AC and RF probes 
use a similar construction technique, Fig. 7. 

Calibration 

Calibration on the DC and AC ranges is carried 
out by means of VRl and VR2 respectively. Calibra¬ 
tion on the DC ranges may be checked either by the 
application of an accurately known I>C voltage or by 
reference to another DC voltmeter. If neither is avail- 



Flg. 5; Suitable probe designs for the unit. 
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Fig. 6: The construction of the DC probe, (above) and the circuit of the 
AC and RF probes (below). 


IT Red 

in 

[DOA91 

+ 

”J” To voltmeter 

Black 

IW52n 


able a new 1 • 5V cell may be connected to the instru¬ 
ment and VRl accurately set for a reading of I SV, 
after first remembering to set the Probe Switch “off” 
and zero the meter! Repeat the calibration procedure 
for the DC negative and AC ranges (but without a 
probe connected). Calibration can be checked on the 
AC range if a known source of AC is available. This 
may conveniently be a low-voltage transformer of 
known output supplied from the mains. Do not 
attempt to calibrate the instrument using AC mains 
voltage directly since this may cause damage to the 
probe and to the instrument. The AC probes are 
suitable only for relatively low AC voltages. 

Operation 

The voltmeter is switched to the desired Function 
and the Set Zero control is then adjusted in order to 
accurately zero the meter. The Range Switch is set 
to the lOOOV range. The input leads are then con¬ 
nected to the circuit under test and the Range Switch 
is then progressively advanced to the range which 
produces an easily measurable indication. Note that, 
for the sake of simplicity, a separate mains switch 
is not fitted to the instrument. Thus, when the unit is 
not required for use, it is advisable to disconnect the 
instrument from the AC supply by removing the 
mains plug. 0 
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all band 

short wave 

F. PAYER G 30 GR conveptep 


With a receiver intended particularly for multi-band 
reception individual coils with parallel and series 
capacitors are often provided for each range, values 
being arranged to secure suitable coverage. A band- 
spreading capacitor suitable for the LF bands is too 
large in value for the HF bands, so that some ranges 
need series padders. The number of coils, trimmers 
and padders for a multi-band receiver of this type 
becomes large and careful adjustment is needed to 
track aerial and oscillator tuning. 

The converter described here avoids these difficul¬ 
ties, and is in line with the trend to use a high inter¬ 
mediate frequency, to eliminate second channel inter¬ 
ference. It is suitable for operation with a receiver 
tuned to about 5-5MHz, which will be available with 
many general coverage receivers, and allows 1-8 to 
21MHz to be covered with a single converter osdllator 
coil. 

Although this article describes a converter intended 
for use on the amateur bands there is no reason why 
it should not be aligned for the SW broadcast bands, 
since most of these bands are adjacent, in terms of 
frequency, to the amateur bands. 





Fig. 1: Circuit diagram showing the mixer and oscillator sections of the converter, together with the lead-outs for the transistors. 
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The controls ate, left to right, RF Tune, Bandswitch, main tuning and 
BFO Tune. The RF Attenuatorjon-off switch Is below the RF Tune 
control at the left. 





























































Circuit Description 

Fig. 1 shows the mixer and oscillator stages. The 
ganged switch Sla/Slb brings into circuit either LI 
or L2 for aerial tuning, LI covering the 15, 20 and 
40m bands, and L2 the 80 and 160m bands. Each 
band is peaked by the panel control VCl. This pro¬ 
vides five bands with two coils, with no trimming or 
similar alignment difiiculties. 

L3 is the oscillator coil, tuned by VC2, with the 
switch S2a/S2b. This switch has five positions, 
operating as follows:— 

160m VC2 has CIO and TCI in parallel, so that 
the oscillator coverage is 7-25 to 7-5MHz. With the 
5-5MHz IF, this gives reception over the 1-75 to 

2- OMHz range. 

80m Cll and TC2 are in parallel with VC2, 
giving an oscillator coverage of 9 to 9-5MHz, or 

3- 5 to 4-OMHz on reception. 

40m C13 and TC3 are across L3, and C12 is in 
series with VC2. Oscillator coverage is 12-5 to 
13MHz, giving reception of signals in the 7 to 
7-5MHZ band. 

20m C14, TC4 and VC2 are in parallel, so that 
L3 tunes 8-5 to 9MHz and reception is from 14 to 
14-5MHZ. 

15m TC5 is across L3 and C15 is in series with 
VC2, giving an oscillator range of 15-5 to 16MHz, 
for reception over 21 to 21-5MHz. 

VC2 operated by a ball drive and is the main 
tuning, with VCl peaking signals as mentioned. VCl 
is calibrated to avoid tuning to second channel frfr 
quencies, which arise at about 11, 13, 15 and 18MHz 
in the usual way with a 5-5MHz IF. VRl is an 

★ components _ 


Resistors 


R1 150kn 

R6 

15kO 

R11 

2-2kO 

R2 lOOkn 

R7 

loon 

R12 

681^ 

R3 560a 

R8 

l-SkO 

R13 

390kO 

R4 6800 

R9 

1’8kn 

R14 

6-8kO 

R5 56kO 

RIO 

1 21140 

R1S 

2-7kO 

VRl IkO linear carbon with switch S3 



All resistors ai 

re * or 4W 5% 



Capacitors 





Cl 330pF 

C9 

KWnF 

C17 

lOnF 

C2 20nF 

CIO 

360pF« 

C18 

lOOpF* 

C3 15pF 

C11 

200pF» 

C19 

lOOnF 

C4 250pF‘ 

C12 

56pF» 

C20 

lOnF 

CS 680pF 

C13 

50pF» 

C21 

220pF* 

C6 150pF» 

C14 

220pF» 

C22 

220pF* 

C7 150pF« 

C15 

18pF» 

C23 

470a»F12V 

C8 lOOnF 

Cl 6 

220pF 



*2% silver mica preferred 




T{il/5 50pF trimmer 

VCl ISOpF (Jackson C804) 

VC2 50pF (C804) 

VC3 20pF(C804) 



Semiconductors 

Tr1 40673 Tr3 2N5459 

Tr2 BC1Q9 Tr4 2N2926 


Misceilaneous 

S1, 2-pole 2-way wafer switch, S2. 2-pole 5-way wafer 
switch. L1, Yellow, Range 4, valve type (Denco). L2, 
White, Range 2, valve type (Denco). L3, 4, 5 and 6, see 
text. 11mm coil former with core, 1 off. 7mm coil former 
on square base, with core, 3 off (Home Radio). Square 
screening can for L5. Coaxial sockets, 2 off. Ball drive, 
6 .’36 ratio (Jackson). Knobs. Panel brackets. Chassis, 
8x6x4', Cabinet, 10 x 6 x 6'. Plain veroboard 0’15' 
matrix, see text. 



Fig. 2: The optional IF ampUper stage which works at S-5MHz. This is 
a separate unit, and may be fltted if the main receiver is relatively 
Insensitive. 


attenuator or aerial input control, enabling the 
strength of signals to be kept down so that satisfac¬ 
tory CW and SSB reception can be obtained, also 
preventing the overloading of the receiver with 
strong AM transmissions. Trl is the mixer, with the 
signal input to gate 1, and the oscillator input to gate 
2. Tr2 is the oscillator stage, operating as described. 
L4 is tuned to approximately 5’5MHz and is followed 
by an optional FET 5’5MHz stage. This can be 
omitted with a reasonably sensitive main receiver, or 
can be added later. A BFO is included to allow CW 
and SSB reception with the popular type of receivers 
which may have no beat frequency oscillator 
incorporated. 

Fig. 2 is the circuit of the 5’5MHz optional stage. 
Signal input is taken from Trl coupling coil L4 pin 
4, to C16. L5-C18 is a further 5’5MHz coil connected 
in the drain circuit of Tr3, and coupled to the output 
socket. This stage is assembled as a separate unit, 
fitted to the chassis later. 

BFO 

The beat frequency oscillator is designed for a 
centre frequency of 5’5MHz and uses the circuit in 
Fig. 3. It is also assembled as a separate unit. Without 
the BFO, only AM signals can be received, unless a 
suitable BFO is present in the receiver itself. As AM 
reception may be required, provision is made to 
switch off the BFO for this purpose. To do this, the 
corner of the back moving plate of VC3 is bent so 
that it contacts the fixed plate when VC3 is fully 
closed. The stage is then not operative and current 
is limited to about 1mA by R14 and R15. An on-off 
switch in series with R15 could be used if preferred. 
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Construction 

Frequency stability and tuning depend almo^ 
entirely on the oscillator stage Tr2, with S2a/h, VC2, 
L3 and associated components. This part of the con¬ 
verter, with Trl, occupies a perforated hoard and 
vertical panel, set back from the main panel to 
accommodate the hall drive. Mixer and oscillator 
stages will he completed by mounting LI and L2 on 
the chassis near the panel, which carries VRl, Sla/h 
and VCl. Tr3 and Tr4 stages are each separate 
assemblies, mounted on the chassis and panel. 

Only a very shallow chassis is necessary, as no 
wiring or components are fitted below it. To secure 
a rigid assembly, a pair of panel brackets should be 
used when fitting the panel to the chassis. The latter 
has space for a 9V battery. A metal cabinet is essen¬ 
tial helping to avoid direct breakthrough of 5'5MHz 
signals. 

The converter can he tested when the wiring in 
Fig. 1 is complete (for AM reception only if the 
receiver has no BFO). To do this, connect pin 4 of L4 
to the receiver’s aerial terminal. 

Oscillator-Mixer Board 

This is approximately 72 x 48mm, and is shown in 
Fig. 4. L3 has seven turns of 26SWG enamelled wire, 
close wound, on a ^un or llmm diameter former, with 
adjustable core. The winding is near the top of the 
former and the core is initially set so that its top is 
just entering the bottom of the winding. Turns are 
cemented in place. 



The assembly at centre front holds the mixer-oscillator board together 
with the paxolln strip on which the five oscillator trimmers are mounted. 
The optional IF stage Is at the back, right. 


lA is wound with 32SWG enamelled wire on a 
’sjin or 7mm dia former with core. Secure the wire at 
the bottom for point 1, and wind twenty-three turns, 
secure with a little adhesive, then cut off to form 
point 2. Leave a small space, say 1mm, and wind on 
the secondary, points 3 to 4, which has six turns. (As 
L5in Fig. 7). 
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The positions of components and wiring can be 
seen from Fig. 4. The chassis returns MC are i 2 in 6BA 
bolts, with extra nuts and tags, so that the board can 
be mounted later with clearance for connections and 
leads. Insulated leads are provided to go to S2a/b, 
VCl, positive, and output socket or IF stage. Leads 
of Trl and Tr2 are shown in Fig. 1. 


Fig. 6: Layout of the units and main components on the chassis. After 
the main tuning dial has been fitted to the panel the remaining panel 
components can be mounted In the same line. 

Osc/Mixer assembly 

VC2 and S2a/b are fitted to a bracket approxi¬ 
mately 100 X 90mm (4in x 312 m) as in Fig. 5. The 
five trimmers are mounted on a strip of paxolin,' 
which is spaced from the bracket by a long bolt, or 
similar, to clear the switch. Connect CIO to TCI, Cll 
to TC2, C13 to TC3, and C14 to TC4 before mounting 
the trimmer strip, including leads to take to the 
switch tags on that side. 

The board is mounted by the bolts described earlier. 
The switch requires a spindle 2in long, so that it can 
project through a J 4 in hole in the panel, when the 
assembly is bolted in place approximately II 2 UI 
behind the panel. Alternatively, a shaft coupler can 
be added, with a length of rod. The exact distance 
from bracket to panel is arranged so that the spindle 
of VC2 engages correctly with the ball drive bush. 

Fig. 6 shows the lotions of components on the 
chassis, and connections for LI and L2. VRl fits 
directly below VCl. The aerial lead runs direct to 
VRl, away from the 5-5MHz circuits to avoid unneces¬ 
sary 5 -5MHz breakthrough. The BFO board fits to the 
right, as shown. 

Part 2 next month will deal with the construction of 
the BFO and finai alignment of the converter plus a . 
few hints on using the converter. 
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NEAT MONTH IN.. 

practical 


WIRELESS 




Labopatoi^ 


A well known make of 
soldering iron and acces¬ 
sories, your choice of two 
kits. Don’t miss this oppor¬ 
tunity to save money. 


^ are 


also: 

TRAFFIC LIGHT CONTROLLER 
SOLID-STATE TUNING INDICATOR 



We were delighted to hear from Albert Hedges of 
Ramsgate, long time reader of PW, that he still has 
in use a tool set that was announced in Practical 
Wireless for September 23, 1933 as a “Great Birthday 
Offer” on the occasion of PW’s first birthday. 

A special voucher was issued on which 11 gift 
stamps were stuck, taken from consecutive issues of 
PW. This completed voucher plus 3s 6d (I 7 I 2 P) got the 
complete tool set in an attractive metal case. The 
set comprised a steel rule, steel scriber and chuck, 
scribing and cutting trammels, set square, viewing 
mirror, screwdriver plus a set of BA spanners. 

Since PW was published weekly at that time, at a 
cover price of 3d (Ip and a bit!) it didn’t take long 
or cost very much to acquire the tool set. We wonder 
if there are any others still around! 

If only we could make such a splendid “special 
offer” today! 
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Monitors ^ 
50 Nanosecond 
Pulses on DTL, 
TTL,HTL,CMOS! 


It’s compact. 

It’s versatile. 

It’s beautifully designed. 

It identifies High, Low, 
or Intermediate levels, 
open circuits, and 
pulsing 
nodes. 


It enables you to trace logic levels, pulses 
and logic sequences thro ugh co mplex 
digital circuits. 

It detects pulses as short 
as 50nsec and stretches 
them to Ya sec for easy 
observation. 


Tt 7 the LP-1 and you won’t know how you ever managed without it! 


How it works 

You just clip the probe leads to the circuit power 
supply.settingthe'Logic Family’switch to DTL.TTLor 
CMOS. (CMOS position also covers HTL). 

Touch the probe's tip on the node you’re investigating 
and the LP-1 lights up to show you exactly what you’ve got. 
The LED marked’Hl’comes on for logic state 1 (High) and 
’ LO’ comes on for logic state 0 (Low). 

The third LED, marked’PULSE', shows the dynamic 
signal activity at the node under test. Set the switch to 
’PULSE’and pulses as narrow as 50 nanoseconds are 
stretched to Vs second. Single-shot and low rep. rate pulses 
are clearly shown-you can’t do that even with a fast CRO! 
High frequency pulses up to lOMHz will makethe’PULSE’ 
LED blink continuously at 3Hz; and with assymetric signals 
the’LO’ LED will come on for duty cycles under 30%, and 
’Hl’for those over 70%. 

Another useful feature is’Pulse Memory! 

Put the probe tip on to a node, switch to’MEM’and the 
next logic change-positive or negative—or the next pulse 
edge, will cause the’PULSE’ LED to come on and stay on, 
until reset. Meanwhile,’HI’and’LO’LEDS continue to function 
as usual. No other probe or logic checking device gives you 
all that! 

ONLY £29.00 

Complete with instruction book, leads, and including 
VAT (8%) and post and packing. 

It’s easy to order 

Telephone 01-890 0782 and give us your Access, 
Barclaycard or American Express number. Your Probe is in 
the post same day! 

Or, write your order, enclosing cheque, postal order, or 
stating credit card number and expiry date. (Don’t post 
the card!) 

Alternatively, ask for our latest catalogue, showing all 
CSC time-and-cost-saving products for the engineer and 
the home hobbyist. 



CONTINENTAL SPECIALTIES CORPORATION (UK) LTD., SPUR ROAD.NORTH FELTHAMTRADING ESTATE.FELTHAM.MIDDLESEXTWIAOTJ. TELEPHONE: 01-8900782. 
REG IN LONDON: 1303780 VAT NO: 224 8074 71'TRADE MARK APPLIED FOR tCSC (UK) LTD 1977. DEALER ENQUIRIES WELCOME. TELEX: 8813669 CSCLTD. 
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RESONANCE 
INDICATOR 


DH.E.KING G3TQN 


When designing, building or servicing RF equipment 
it is sometimes necessary to kqpw the frequency at 
which a particular coil resonates or tunes. A recent 
example involved a radio IF stage with very low gain; 
one of the IFTs seemed suspect and this was removed 
from the printed circuit and dismantled to expose a 
small ferrite-enclosed coil and an even smaller 
capacitor with unreadable markings. Using an RF 
signal generator and the apparatus described here it 
was found that a 470pF capacitor tuned the coil to 
the correct IF; an ‘outboard’ capacitor was then fitted 
across the IFT, bringing the r§dio back to 100 per 
cent performance, and the test apparatus was 
returned to the shelf to await the next emergency. 

This resonance indicator is not intended to replace 
more accurate (and more expensive!) apparatus, but 
rather to provide a rapid method of checking un¬ 
known tuned circuits in the range lOOkHz to 28MHz. 
With a given inductor in circuit, the values of un¬ 
known capacitors may be found within the range of 
VCla and b by resonating the inductor at the same 
frequency, first with and then without the unknown 
capacitor between terminals N and M. The change in 
the value of VCla or VClb needed to re-establish 
resonance is therefore the value of the unknown 
capacitor. 

Circuit operation 

In a series tuned circuit maximum current flows at 
resonance and in Fig. 1 this current through R1 feeds 
the emitter of Trl with an increased RF voltage com¬ 
pared with the voltage at other frequencies. The 
emitter and base of Trl, just biased on by R2, VRl, 
form a detector circuit and the boosted RF thus acts 
to increase the emitter-base current. The resulting 
increase in collector current is indicated by the meter 
so that the resonance of a particular coil with a 
selected capacitance and frequency is now known. 

Construction 

Recause a variable capacitor usually has the frame 
earthed, this has to be fitted at the ‘bottom’ of the 
circuit and the operational electronics are therefore 
at the ‘live RF’ end, as is the push-button on-off 
switch. All components apart from Rl, SI, S2, VCl and 
Ml may be fitted to a piece of Veroboard; VRl is 
adjusted to give a small (about 20 per cent) pointer 
deflection when SI is closed. Rl, a carbon type, is 
fitted directly from the coaxial RF input socket to 
terminal 0 to limit excess inductance; the circuit 
board could be attached across Rl by short stiff wires 
if one wishes to avoid making additional fixings to 
the chassis or panel. See Figs. 2 and 3. 
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Fig. 1: The circuit diagram of the RF Resonartce Indicator. 
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VCl is bolted direct to the case. A metal case is 
recommended rather than a plastic one. A short 
pointer on the shaft traverses over a card scale glued 
to the outside of the box. During construction ensure 
that the link between terminal N and P is easily 
removed for ease of calibration. 

The single Mallory cell (in its holder) may be glued 
into place, and should last for several years. 



Calibration 

Connect a coil (fifteen turns of plastic or enamel 
covered wire close-wound and taped securely to a 
ferrite aerial rod will do) between terminals P and 0. 
Temporarily unsolder the link N-P. Connect a close- 
tolerance 50 or lOOpF silver mica or polystyrene 
capacitor between terminals N and M, keeping SI 
closed. Then vary the tuning of the RF signal 
generator connected to the RF input socket while 
looking for a peak in meter deflection. Without 
changing the RF generator frequency, remove the 
external capacitor, connect N-P and vary VCl until 
the meter reading again peaks. 

The scale-card may then be marked with its first 
50 or lOOpF calibration point. Close S2, retune VCl 
for peak reading and calibrate the other scale. Depend¬ 
ing upon the particular type of variable capacitor 
available it is possible that the minimum capacitance 
of both gangs in parallel is more than 50pF and that 
lOOpF will be the first calibration. 

Now with VCl set to the 50pF calibration point, add 
the external capacitor and vary the input frequency 
to obtain a peak meter reading. Remove the external 
capacitor and increase the value of VCl to regain 
the peak meter reading, marking this new calibration 
point on the scale. In this way calibration points may 
be located at 50 or lOOpF intervals around the scales. 

It will also be possible to confirm the basic 
frequency formula that if the 15-tum coil resonates 
at about 5 to 6 MHz with 50pF, then at 450pF, nine 
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ir components 


Resistors: R1 33Q, R2 lOkO. R4 I Ska. VR1, 4 7kQ 
preset. 

Capacitors: Cl lOOnF polycarbonate. VCl, SOO/SOOpF 
gang capacitor 

Transistor: BC108 

Switches: S1, push*to-make switch. S2, SPOT wafer 

Miscellaneous: Screw-type terminals. Co-axial socket. 
Metal case, 5^' x 41' x 1J'{140mm x 105mm x 45mrn). 
(AB10) B1: 1-2V to 1-5V cell (mercury). Piece of 
Veroboard, 2' x 1" (50mm x 25mm). 


Note breaks in orlnt at rows 3 and 6 Co-axial 



Fig. 3: Showing the component positions on the Veroboard, and meter 
and battery Interconnections. 



times the original capacitance, the resonant frequency 
becomes one-third of its value at about 1 • 8MHz. This 
is because resonance is proportional to the square- 
root of the ratio of capacitance change. # 
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The CIS/IS Is a unique Power Amplifier providing Stereo 15 watts per channel or 30 watts Mono and can be used with any car 
radlo/tape unit. It Is simply wired In series with the existing speaker leads and In conjunction with our speakers S15 produces 
a system of Incredible performance. 

ir off by sensing the power line of the radlo/tape unit hence 

The amplifier Is sealed Into an Integral heatsink and Is terminated by screw connectors making Installation a very easy process. 
The S15 has been specially designed for car use and produces performance equal to domestic speakers yet retaining high power 
handling and compact size. ■ » t- 

Cl 5/15 

15 Watts per channel Into 4£1 
Distortion 0-2% at 1 KHz at 15 watts 
Frequency response 50Hz - 30KHz 
Input Impedance 80 nominal 
Input sensitivity 2 volts R.M.S. for 15 watts output 
Power line 10 -18 volts 
Open and Short Circuit protection 
Thermal protection 
Size 4x4x1 inches 


Data on S15 

6' Diameter 

5^' Air Suspension 

2' Active Tweeter 

20oz Ceramic magnet 

15 watts R.M.S. handling 

50 HZ - 15KHz frequency response 

40 Impedance 


C15/15 Price £17-74 -t £2-21 VAT P 4 P free S15 Price pre pair £17-74 + £2-21 VAT P 4 P free 

T'Mi'O YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 

I.L.P. Electronics Ltd., Please Supply . 

Crossland House, Total Purchase Price. 

Nackington, Canterbury, I Enclose Cheque □ Postal Orders □ Money Order □ 

u- Please debit my Access account □ Barclaycard account □ 

Kent CT4 TAD. Account number . 

Tel. (0227) 63218. Name & Address . 

Signature . 
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SUPER TOUCH-SENSITIVE PIANO 


We have shown our special brand of skill and expertise in 
designing this piano, featuring;— 

Wide range of touch-sensitive response ESU design. Free 
from breakthrough noise. 

Choice of keyboard C-C or F-F. 

Two models are available. Model TS50 is a touch-sensitive 
piaho only. Model TS53 has extra effects of Honky-tonk, 
Harpsichord with fast and slow tremolo. 

KIT SECTION PRICE LIST 

ESU5 + 5 Keyer Units £11 -95 each, 5 required. 

ESU5 -h 6 Keyer Unit £13-95,1 required. 

Power Supply £9-50 
Keyboard and Switches £33-00 

Toneforming, Headphone and Voltage Regulator £14-50 

Loud and Soft Pedal £7-05 

Master Tone Generator £15-00 

Tremolo Unit £3 75 

Cabinet switches, etc. £32-50 

SPECIAL OFFER 

We will pay VAT and carriage on all orders received up to 
31st October. 


Can you afford £750 for an electronic piano? If the answer is 
NO why not visit our showroom and try our electronic pianos, 
discuss the technicalities in detail without obligation. 

WE GUARANTEE TO SAVE YOU MONEY. IT IS SIMPLE 
ONCE YOU KNOW HOW. 

Component shop: 40a Dalston Lane, Dalston Junction, 
E8 2AZ. Tel. 01-249 5624. 


Parts for organ builders 

4- Octave C-C keyboard 

5- Octave C-C keyboard 
5-Octave F-F keyboard 
13 note pedal board 

25 note pedal board 

32 note pedal board 

stop switches 

Tone Generator Units 

GD500/5 with 73 outputs 

GD500/6 with 85 outputs 

G0500/7 with 96 outputs 

Diode Gate Sustain and Distribution Units 

4-Octave with 3 pitches 

4- Octave with 4 pitches 

5- Octave with 3 pitches 
5-Octave with 5 pitches 
5-Octave with 6 pitches 

4- Octave with 9 pitches 

5- Octave with 9 pitches 
Toneforming Units 

3 pitches with 10 voices 

4 pitches with 10 voices 

4 pitches with 15 voices 

5 pitches with 10 voices 

6 pitches with 19 voices 
9 pitches with 10 voices 
Rotating Speaker Units 
Bass unit 

Mid Range 
Hi-Fi Horn 


Other useful components in stock f< 
Send 50p plus 20p p. & p. for the 
‘Electronic Organ Review'. 






Complete digital Clock KHs ^^ 

TEAK OR PERSPEX CASE /^ipric^^. 

1 '"elude \ 

NON ALARM £12-50 [post, packJ 




payment with order to: 

BARON (P.W.) |ES 

SOUTHVIEW HOUSE, 6 GOWER ROAD, '-“"J 

ROYSTON HERTS Td* ROYSTON 4369S 




Wilmsiow 
^ Audio 

THE firm for speakers! 

SEND 10P STAMP FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 

ATC • AUDAX • BAKER • BOWERS & WIL¬ 
KINS • CASTLE • CELESTION • CHARTWELL 
COLES • DALESFORD • DECCA • EMI • 
EAGLE • ELAC • FANE • GAUSS • GOOD- 
MANS • HELME • I.M.F. • ISOPHON • JR • 
JORDAN WATTS • KEF • LEAK • LOWTHER 
MCKENZIE • MONITOR AUDIO • PEERLESS 
• RADFORD • RAM • RICHARD ALLAN • 
SEAS • TANNOY • VIDEOTONE • WHARFE- 
DALE 

WILMSLOW AUDIO (o.,. pw. 
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So you want to pass 

RciLE^IlailiiAntars’EiaHnallnl'^fl 

John Thornton Lawrence GW3JGA & Ken Me Coy GW8CMY JKaBi 


The passing of the Radio Amateurs’ E x amina tion, set 
by the City and Guilds, requires a certain level of 
theoretical technical knowledge. Whether one con¬ 
siders that this level is too high or too low is beside 
the point. The course that follows is intended, with 
the help of certain external aids, to prepare the 
reader to pass the examination. It will not teach him 
all about electronics! 


Practical Ohm’s Law 

Before we move off Ohm’s law and resistance, let 
us see how it can be applied to calculating the resis¬ 
tor values in a practical circuit. We me going to use 
an audio frequency amplifier as an example and this 
is shown in Fig. la. As we are only concerned with 
the DC conditions and how they are set up, we can 
forget about all the AC components, the coupling and 
de-coupling capacitors, leaving only the DC compo¬ 
nents as shown in Fig. lb. Most modem small signal 
transistors have a beta (DC gain) of 100 or more, this 
implies a very small base current, sufficiently small 




Fig. 1: The application of Ohm’s Law to a simple transistor circuit- 
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that it may be ignored altogether if certain “mle-of- 
thumb” conditions are observed. 

In a small signal audio frequency transistor ampli¬ 
fier stage, the collector current for optimum gain, 
noise performance, etc., would be about 1 to 2mA, 
so for simplicity we will choose 1mA (10”®A). Now 
for the current flowing down the base potential 
divider, R1 and R2. As a mle-of-thumb guide this 
should be a tenth of the collector current, so in our 
circuit it would be 0-lmA (10-‘A). This ensures that 
this current is large compared with the small bias 
current of the transistor. The two currents are shown 
in Fig. lb. 

Now for the voltages in the circuit. First we must 
know the supply voltage, so for our example we will 
make this 9V. The emitter resistor R4 provides 
stabilisation of the operating conditions for Trl. A 
typical voltage drop across this would be 0-5 to IV. 
So again for simplicity we will choose IV. The col¬ 
lector voltage should sit midway between the emitter 
voltage -t-lV and the supply voltage +9V, that is at 
-I-5V. This will allow a signal voltage swing on the 
collector to go positive by 4V to the supply voltage 
and negative by 4V to the emitter voltage. Remem¬ 
ber, up the page is more positive and down the page 
is more negative (away from positive)! Finally, the 
voltage drop across the emitter-base of a silicon 
transistor is 0-6V so if the emitter is at -HV the 
base will be at -I-1-6V. 

Now for the sums to work out the value of the 
resistors, these are taken in reverse order. 
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V 4V 

R3 =-^=^ =4 X 103fi=4ka 
I 10-3A 

R2 =-y = j^=i -6 X I04n=i6kn 


9-1 6V 
' 1(HA 


7-4V 

10-4A 


=7-4 


X 


104£l=74ka 


In a practical circuit the value of each resistor 
would have to be chosen from the list of “preferred” 
values. There are 12 “preferred” values in each 
decade of the 10% tolerance range of resistors and 
24 “preferred” values in the 5% range. 


10% (E12) range: — 

1-0,1-2, 1-5,1-8, 2-2, 2-7, 3-3, 3-9,4-7, 5-6, 6-8, 8-2. 


the current is flowing and the way this is done is 
shown in Fig. 2. A cross on the conductor relates to 
the flight of the arrow and indicates that the current 
is flowing away from the observer and a dot on the 
conductor represents the point of the arrow and 
indicates that the current is flowing towards the 
observer. 

Now, let’s get down to business and look at a 
conductor in cross section as shown in Fig. 3. The 
conductor is surrounded by button compasses, no cur¬ 
rent is flowing and the compasses are taking up a 
position in line with the earth’s magnetic field. When 
current flows through the conductor away from you, 
as shown in Fig. 4a, a magnetic field is produced and 
the compasses align themselves with the lines of this 
field, in a clockwise direction. When the current flows 
in the reverse direction, towards you, as shown in 
Fig. 4b, you can see that the direction of the magnetic 
field is also reversed. Remember, reversal of the cur¬ 
rent produces a reversal of the field. 


5% (E24) range. All the above values plus: — 

1 1,1-3, 1-6, 2 0, 2-4, 3 0, 3-6, 4-3, 5 1, 6-2, 7-5, 9-1. 

To complete our exercise let us now specify the 
preferred values for our circuit. 




R1 

R2 

R3 

R4 

Calculated value 

74kn 

16kn 

4kn 

Ikft 

5% range (E24) 

75kn 

16kn 

3-9kn 

ikn 

10% range (E12) 

68 kn 

15kn 

3 9kft 

Ikft 


Magnetism 

We are not proposing to spend any time on perma¬ 
nent magnets except to say that a permanent magnet 
has a “north seeking” pole and a “south seeking” 
pole and that imaginary lines of magnetic field or 
force run from the north to the south pole of the 
magnet. If two magnets are brought dose together 
then the poles attract one another if they are dis¬ 
similar, N-S or S-N, and repel one another if they are 
similar, N-N, S-S. (See Radio Amateurs’ Examination 
Manual, page 9). 

If you are a family man, perhaps you could borrow 
your son’s copy of the Ladybird Book, “Magnets, 
Bulbs and Batteries”! Seriously though, it’s an excel¬ 
lent little book and illustrates pictorially the effects 
we are going to discuss. 

Magnetic Effect of an Electric Current 

In the following section we shall look at the 
magnetic effects produced by currents flowing in 
conductors. When illustrating these effects in (ha- 
grams it is essential to know the direction in which 



A Fig. 3 T Fig. 4 




Fig. 2 



Current flowing “into" page Current flowing “Out"ot page 


The Solenoid 

If a conductor is formed into a single turn coil, 
a CTOss-section view would appear as shown in Fig. 5. 
You will now notice that the magnetic fields produced 
in the centre of the coil are in the same directicin 
and are, therefore, more concentrated. The solenoid 
is a coil comprising a number of turns, as shown in 
section in Fig. 6. Here you can see the overall effect 
of the lines of magnetic field around each conductor, 
combining to produce a concentrated field in the 
centre of the solenoid, with an overall magnetic field 
similar to that produced by a permanent bar magnet 
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Magnetic field direction 
flowing away < 





with its “north seeking” pole and “south seeking” 
pole. The magnetic polarity of the solenoid can be 
deduced by observing the direction of the current 
flow when viewing the coil at one end, as shown in 
Fig. 7. The arrows on the letters indicate the direc¬ 
tion of the current and make a useful memory aid. 



Now, suppose we place a conductor in a magnetic 
field, with no current flowing, as shown in Fig. 8a, 
there is no disturbance to the field. When a current 
flows through the conductor, its resultant magnetic 
field reacts with the existing field, as shown in Fig. 8b. 
You will see that on one side of the conductor the 
lines of magnetic field are in the same direction as 
those produced by the current and tend to reinforce 
the field on that side whilst on the other the fields 
tend to cancel out. This causes a force to be exerted 
on the conductor resulting in its moving in the direc¬ 
tion indicated. A reversal of current produces a re¬ 
versal in the direction of movement, as shown in 
Fig. 8c. 
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S N 


Conductor 

< No current flowing) 


Direction 
of movement 



I 


Direction 
of movement 

Fig. 8: Physical effect of current flowing in a conductor situated In a 
magnetic field. 


Direction of motion 



Finally, let us look at the converse of this effect 
where the conductor is moving at right angles to a 
magnetic field, as shown in Fig. 9. Here a flow of 
current is INDUCED in the conductor and its direc¬ 
tion depends on the direction of the motion. The 
memory aid for this, which is Fleming’s Left Hand 
Rule, is illustrated in Fig. 10. 

The Left Hand Rule 

If the thumb, forefinger and second finger of the 
Left hand are placed at right angles to one another, 

(i) The Forefinger indicates Field direction. 

(ii) The ThutAb indicates Motion direction. 

(iii) The SeCond finger indicates Current direc¬ 
tion. 

■So that, if we know any two of the three directions, 
the third can be found. 
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To summarize what we have seen in this section, 

(i) If we pass current through a conductor a 
magnetic field is set up around it. 

(ii) The direction of the field depends on the 
direction of the current flow. 

(iii) If the conductor is in a magnetic field and 
a current is made to flow in it, the conductor 
will move, the direction of motion being 
dependent on the direction of current flow. 

(iv) If a conductor is moved in a magnetic field, 
then a current will be induced in the conduc¬ 
tor, the direction of which is dependent on 
the direction of motion. 



Fig. 10: Illustration of Fleming’s Left Hand Rule. The importance of 
memorising this rule cannot be stressed too strongly. 


You may begin to wonder what on earth all this 
has to do with amateur radio, so we will explain that 
the relationship between the direction of the current 
flowing in the conductors and the resulting magnetic 
field, together with the rate at which a conductor is 
moved in a magnetic field, are all basic ideas related 
to the generation of Alternating Current (AC). 


Electromagnetic Induction 

In the previous section you will have noticed the 
term INDUCED current, or a current produced by 
electromagnetic induction. This effect can best be 
demonstrated by means of the interaction of a bar 
magnet and a solenoid, Fig. 11. If the bar magnet is 
moved into the solenoid a deflection will be noticed 
in the meter connected between the ends of the wind¬ 
ings. When the bar magnet is removed a deflection 
will be noticed again, but this time in the opposite 



Fig. 11: A practical experiment which will show that a current is 
generated when a bar magnet is inserted into or removed from a 
solenoid. Remember:—No movement, no currentl 


direction. Whilst the magnet is stationary, no deflec¬ 
tion will be observed. As an aside, you will also notice 
the fact (and by no means an insignificant one) that 
the faster you move the magnet, the greater the 
meter deflection. 

As we have said before, some practical experience 
is very desirable, so why not wind yourself a solenoid, 
50 to 100 turns of insulated wire on a toilet roll tube, 
connect it to a milliammeter, push in a magnet and 
see what happens! 

The meter deflections indicate the presence of a 
potential difference between the ends of the solenoid 
conductors, giving rise to INDUCED current. If we 
think about this for a minute we will remember that, 
while current is flowing in the solenoid, that current 
will produce a magnetic field. Now, the direction of 
that field will be such as to oppose the motion of 
the magnet which induces it. Thus, if the north pole 
of the magnet is pushed inside the solenoid the cur¬ 
rent flow indpced will produce an apparent north 
pole at that end of the solenoid, thus ten^ng to 
oppose the magnet’s motion. As the magnet is with¬ 
drawn the induced current will produce an apparent 
south pole at that end of the solenoid, again opposing 
the extraction of the magnet, since a north pole will 
attract a south pole. 



.,, what is meant by "reflected impedance"? 

The German physicist Lenz formalised this in his 
Law in 1834. Basically it means that the direction of 
the induced potential difference tends to set up_ a cur¬ 
rent opposing the motion or change of magnetic field 
producing that potential difference. Now the magnetic 
field which is used to induce currents in a solenoid 
need not come from a permanent magnet. It wuld 
come from another solenoid placed in close proximity 
to the first. In this we have the bones of the TRANS¬ 
FORMER, but, before we look at that subject, the 
question of the nature of ALTERNATING CURRENT 
(AC) arises. Again, the previous sections will be of 
assistance since AC is best understood when refer¬ 
ence is made to the facts relating to conductors mov¬ 
ing in a magnetic field. 

To be continued next month 


Readers are asked to note that the publications 
mentioned already in this series as recommended read¬ 
ing have recently been increased in price. They are “A 
Guide to Amateur Radio” and “The Radio Amateurs’ 
Examination Manual” which now cost £1-38 and 86p 
respectively. They are obtainable from the Radio 
Society of Great Britain, 35 Doughty Street, London 
WCI. The prices are inclusive of postage. 
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Fig. 1 shows the melody keying, percussion, sustain 
and tone forming circuits in their entirety. ICs 7, 8 
and 9 are the priority encoders described in Part 1. 
They receive the 37 tones from the generators on 
pins 16 to 27 in the case of ICs 7 and 8, and 15 to 27 
for IC9. There are 13 inputs to the latter to allow 
for bottom C. Single lines to each keyboard con¬ 
tact can be seen clearly. When one of these lines 
is pulled to ground through the respective switch, 
the note associated with that key is latched and fed 
out at pin 9. The links between the ICs give priority 
to the highest note played. 

Melody Circuits 

The Wgh level signals generated at the outputs of 
the priority encoders are fed to potential divider 
(Rll and R12) which reduces them to a level less 
than Vbe for Tr3 which is connected as an emitter 
follower. If there is no bias at the base of this tran¬ 
sistor the audio signal will not appear at the emitter; 
the rate of application and removal of bias at this 
point controls the envelope of the output signal— 
thence the duration of sustain. If SI and S2 are 
closed the priority output from IC9 (pin 31) is routed 
through the three cascaded gates of ICllb, c and d, 
and eventually appears, at reduced level, across VR5. 
A proportion of this is fed through D2 to the base of 
Tr3 providing the bias necessary to allow the audio 
signal to appear at its emitter. C6 creates a slight 
time constant, in conjunction with the setting of VR5, 
to introduce attack in the envelope. 

When the selected key is released the priority 
signal falls immediately to iero but D2 becomes re¬ 
verse biased allowing a charge to remain on C6. 
This charge keeps Tr3 (which can be considered to 
be an analogue gate) open and the audio continues 
to appear at its emitter. Over a short period the DC 
charge on C6 leaks away through Tr3 as base current 
and the bias is slowly lost. As this happens the audio 
signal at the emitter dies away. Because the signal 
is a square wave to start with there is no distortion 
in this operation. The period of charge leakage sets 
the sustain duration and this can be controlled by 
adjustment of VR6 which sets the base current for 


the transistor. This latter control is brought out to 
the front panel. 

S2 introduces a low-leakage tantalum capacitor 
into the path of the keying strobe. This differentiates 
the control signal for Tr3; this opens the analogue 
gate momentarily allowing a short burst of audio 
through. The sustain setting controls the rate at which 
this percussive burst dies away. The burst of audio 
occurs on the depression of the key and will not 
sound again until the key is released and pressed 
again. 

ICIO is the repeat percussion oscillator, frequency 
controlled by VR4 (again a front panel control). When 
SI is open the low-frequency pulses of this oscillator 
are fed through IClla and pass through the following 
gate when a key is depressed. Instead of getting a 
steady DC level at pin 10 of IClld, the keying signal 
is now chopped by the repeat signal. This creates 
note repetition. Using this in conjunction with the 
sustain control produces effects such as banjo or 
xylophone sounds. Note that C7 should be a tantalum 
capacitor. 

The RC circuitry following Tr3 creates the voicing. 
Normally S3, 4 and 5 are closed which shorts the 
signals to ground. Opening one or more of these 
switches introduces a particular tone colour. The 
signals of these three options are mixed by R21, 23 
and 26 before being fed to the front panel “Melody 
Volume” control and thence to the melody buffer 
amplifier with gain set by VR8. This signal is then 
fed to the power amplifier or phono output stage. 

Use Soldercon sockets for ICs 7 to 9 but do not 
insert the integrated circuits. Complete the assembly 
of the rest of this section by reference to Fig. 2. To 
facilitate testing, solder temporary links across the 
pairs of pins which will eventually go to SI and S2. 
At the same time, temporarily wire in VR4, VR6 
and VR7. Set the potentiometers and presets as fol¬ 
lows to start with: VR4 Midway, VR5 To bottom 
(ground) end, VR6 To bottom end, VR7 Midway, VR8 
Midway. 

Insert the tone generator ICs. With a couple of 
lengths of wire fitted with clips, select one of the 
tone lines (see last month’s circuit) and hook it tem- 
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porarily to the end of Rll which goes to the priority 
encoders. This will provide a test signal. The other 
wire should have one end clipped to pins 5 and 6 of 
ICll Uhe end of R16 going to this point will do). The 
other end of this wire simulates keying by touching 
it to the +12V rail (at the positive end of C8). 

Connect the power supply as described last month 
plus a loudspeaker. When you apply power you should 
hear nothing. Next hook the keying wire to +12V 
and you should still hear nothing. Gently adjust the 
wiper of VR5 away from the bottom end of its track 
to produce a tone in the loudspeaker. Adjust VR5 
until the tone just reaches a stable level (ie does not 
get louder with increase of the setting). If, at this 
stage the volume is uncomfortably loud or is distort¬ 
ing, reduce the value of VR8. Remove the keying wire 


from the 12V source and the tone should stop imme¬ 
diately. Slowly advance VR6 and tap the keying wire 
on and off the 12V point. The sustain effect should 
get greater as VR6 is increased in value. If you get 
an unpleasant click at each contact with the keying 
point, you have probably advanced VR5 too much— 
this setting is fairly critical. 

Remove the link across the pins for S2 and try the 
keying test. You should get the single burst of sound 
when the keying contact is made. Finally remove the 
link across the pins for SI. This time, when you key, 
you should hear repeated percussive bursts of sound— 
rate adjustable by VR4. 

. Turn off the power and remove all temporarily con¬ 
nected potentiometers and also remove 1C12 or it will 
be impossible to test following stages. 
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Fig. 2: left, assembly and 
interwiring diagram for the 
part of the main circuit 
shown in Fig. 1. 


Fig. 3: below, Is the circuit 
for the Drum and Rhythm 
part of the organ. 



+12V 
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Drum and Rhythm Section 


Fig. 3 shows the drum and cymbal voicing circuits. 
Tr7 is used as a white noise generator and feeds the 
cymbals and snare drum stages. Cymbal pulses from 
the rhythm generator IC are used to gate white 
noise through Tr8. The envelope of the gate is set 
by C25 with R63 and R56. The noise is filtered at 
top and bottom by C26 and C27 respectively. VR15 
is used to balance the cymbal level with that for the 
other instruments. 

The snare drum circuit is a little more complex. A 
sharp burst of white noise is generated at the collec¬ 
tor of Tr9 when the trigger is received from the 
rhythm generator. This is fed to IC17 which is con¬ 
nected as a low-frequency phase-shift oscillator. VR16 
is set so that the circuit is just NOT oscillating. 
When the white noise burst arrives it triggers a 
decaying oscillation in this stage and mixes with the 
frequency so produced. Some care is needed in set¬ 
ting VR16 for optimum results but the sound is quite 
realistic. The bass drum sound is produced by using 


PINS FOR FLYING LEADS FROM PRINTED CIRCUIT BOARD 





the rhythm pulse to trigger a similar phase shift 
oscillator which is tuned to a lower frequency. VR19 
controls the oscillation point. 

Assembly details are shown in Fig. 4. Do not insert 
the rhythm generator chip (IC14) at this stage. Note 
that this is an 18-pin package. When everything 
apart from IC14 has been correctly inserted, tem¬ 
porarily connect VR17 to its pins and set the controls 
as follows: VR15 Minimum resistance, VR16 Mini¬ 
mum resistance, VR17 Midway, VR18 Midway, VR19 
Minimum resistance. 

Connect the power supply. Slowly increase the 
value of VR19 until oscillation just starts then turn 
it back slightly so that it just stops again. With a 
flying lead, momentarily touch + 12V to the top end 
of R79. You should hear a “thump” similar to that 
from a bass drum. Adjust VR19 for the correct 
amount of decay. Use VR18 to preset the level. 

Now test the snare-drum circuit. Apply -|- 12V pulses 
to the top end of R64 and adjust VR16 for best results. 
Try to achieve a reasonable balance with the bass 
drum. A lOOkft component for VR16 would make for 
easier adjustment. After build- 

_ ing several models it was found 

that the best setting is very 
close to the bottom end if the 
original SOOkfl potentiometer is 


•3 




[fg}—. 




I 


fff 

$13 $12 S11 S10 S9 S8 


Finally, test the cymbals by 
applying -I-12V to the end of 
R63 going towards the rhythm 
generator and adjust VR15 until 
the sound is realistic. As with 
the snare drum circuit, adjust¬ 
ment may be easier with VR15 
as a lOOkD component. 

The quality of the cymbals is 
to some extent controlled by 
Tr8. There is a large variation 
in gain for this device and a 
very high gain might saturate 
the device with the trigger 
pulse. This can be detected by 
a kind of “hesitation” at the 
beginning of the cymbal sound. 
It is remedied by reducing the 
value of R58 from lOkfl to 
4-7kn. 


Accompaniment 

Circuits 


The Accompaniment circuits 
are shown in Fig. 5 and the 
assembly details of this stage in 
Fig. 6. IC14 is the rhythm 
generator the speed of which is 
controlled by VRll. Rhythms 
are selected by the switches S8 
to S13 singly or in any combina¬ 
tion. The switches couple the 
rhythm select inputs with the 
“Any Key Down” signal pro¬ 
duced by the chord generator. 
This ensures a synchronised 
start of rhythm at the instant 
an accompaniment key is de¬ 
pressed. 

The chord waveform is dif¬ 
ferent from the simple square 
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ir components 


Melody Section 


R11 33I<Q VR8 

R12 Ikn 

R13 470£i C6 

R14/15 4-7ka C7 

R16 3-3kn C8 

R17 22kn C9 

R18 4-7ka CIO 

R19 10kn C11 

R20 220n Cl 2 

R21 4-7kn DI/2 

R22 lOkU Tr3 

R23 4 7kn IC7/9 

R24 22kO IC10 

R25/26 4-7kn IC11 

R27 1 ^kD IC12 

R28 lOkQ S1/5 


VR4 lOOka linear 
VR6 lOkQ sub-miniature 
preset 

VR6 SkO linear 
VR7 lOkD log. (ganged 
with mains switch if 
conventional key¬ 
board version Is 
constructed) 


lOOkQ sub miniature 

preset 

220nF 

2-2/iF 15V tantalum 

100/iF25V 

lOOnF 

InF 

220nF 

2-2|«F 15V tantalum 

1N914 

BC148 

AY-1-1313 

555 

4011 

741 

single pole one way 
toggles (5 off). 
Rocker Tabs for 
conventional key¬ 
board version. Key¬ 
board switches 
(depending on 
version being bulit). 


Drums and cymbals section 

R55 10k£) 

RS6 3-3MQ 
IMD 


VR16 500k£) sub miniature 
preset but see text 
VR17 lOkO log 


R58 lOkD* See text; this VR18 lOOkO sub miniature 

resistor might need preset 

reducing to 4-7kn VR19 SOOkQ sub miniature 

R59/62 lOka preset 

R63 22kn C24/25 lOOnF 

R64/65 lOkfl C26 3'3nF 

R66 3-3M11 C27 InF 

R67 IMn C28/29 lOOnF 


R68 

Re9 

R70/73 

R74 

R75/84 

R85 

R86 

VR15 


lOkn C30 15nF 

1-2kQ C31 lOnF 

lOkn C32/34 22nF 

22k£l C35 InF 

lOkn C36 220nF 

22ka C37 3-3nF 

lOOkfl C38/40 lOOnF 

SOOkn sub miniature D6/7 1N914 

preset but see text Tr7/9 BC148 

IC16/19 741 


Bass and Accompaniment Section 


R29 470ka 
R30/34 lOOkn 
R35/36 lOkn 
R37 lOOkn 
R38 lOkO 
R39 220Q 


Ct6 lOOnF 
C17 47/rF25V 

C18 220nF 

C19 lOOnF 
C20 1/»F 

C21 470nF 


R40 Ikn C22 

R41/43 22k£l C23 

R44 IMO D3 

R45/46 lOOkn D4/5 

R47 220n Tr4 

R48 12kn TrS 

R49/52 4-7kft Tr6 

R53/54 lOkD iC13 

VR9 5k£7 sub miniature IC14 

VR10 tOkO sub miniature IC15 
preset S6/13 

VR11 IMn linear 
VR12 SOOkn sub miniature 
preset 

VR13 lOkO log 
VR14 lOOkn sub miniature S14 
preset 
C13 InF 
C14 33nF 
C15 10/iF25V 


3nF 

220nF 

3-3V 400mW zener 

1N914 

BC148 

BCY71 

BC148 

AY.5-1317A 

AY-5-1315 (pattern 

004-Jubilee) 

741 

single pole one way 
toggles (8 off)— 
rocker tabs for 
conventional key¬ 
board version 
double pole change¬ 
over toggle or rocker 
tab with similar pole 
configuration 
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wave produced in the melody circuits in that it is 
more eikin to a staircase which constantly changes 
its shape (depending on the harmonic relationships 
between the three or four elements it comprises). 
The simple emitter follower type of envelope shaper 
would introduce asymmetric distortion. Tr5 in con¬ 
junction with R42 acts as a voltage controlled attenua¬ 
tor. The mixed chord signal is applied to its collector 
via CIS and taken from this same point via C19 for 
further processing. If TrS is “turned on” the signal 
is shunted to the positive rail and its amplitude falls 
to nearly zero. The transistor is biassed so that this 
is the usual condition. When it is turned off—by 
means of the snare-drum pulse—^the signal momen¬ 
tarily rises at the collector and then dies away as 


the charge on C20 is shunted to ground through VR12. 
This gives a percussive attack and a reasonable 
sustain; the latter being preset by VR12. If S14b is in 
the “Vamp OFF” position a steady DC level is main¬ 
tained on C20 and this holds TrS permanently off. 
In this condition any signals from the chord genera¬ 
tor are uneiffected by the envelope shaper. 

The envelope shaper for the alternating bass is 
similar to the emitter follower circuit used for the 
melody rail except that it produces a slightly larger 
signal (to allow for losses in the heavier filtering 
which is applied to it). A zener diode (D3) is used to 
back off the transistor’s Veb so that larger signals 
can be applied without them appearing at the emitter 
prematurely. 
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Last Assembly 

Complete the assembly of this stage by reference 
to Fig. 6. Insert Soldercon sockets for IC13 and ICQ 
but do not insert these ICs yet. Wire in temporary 
links between the pole pins of S14a and b to the DC 
level fat the pin adjacent to R45)—^this disables the 
Vamp and will make initial testing easier. Tem¬ 
porarily short out R35 to inhibit chords. Refer to 
Fig. 4 which shows the position of IC14 and connect 
a temporary link between the pin labelled “S13” and 
“Common”. This selects the waltz rhythm. Wire VRll 
and VR13 to their respective pins. Set all controls as 
follows: VR9 to minimum resistance, VRIO to 
“ground” end of track, VRll midway, VR12 to maxi¬ 
mum resistance, VR13 midway, VR14 midway. 

Connect the power supply and loudspeaker but 
before turning on insert ICs 13 and 14. Take great 
care not to damage the pins. Double check the orien¬ 
tation of these two ICs (they are expensive!). 

You can now apply power and should, initially, hear 
nothing from the loudspeaker. Depress the key 
marked for the chord of C or, alternatively, use a 
piece of wire with clips to bridge the contacts in the 
position of this switch. Slowly move the wiper of 
VRIO away from ground to produce the bass note. 
It will be alternating and its speed should be adjust¬ 
able with VRll. There should be no percussion or 
sustain at this stage. Set VRIO so that there is no 
further increase in volume as it is adjusted. If neces¬ 
sary adjust VR14 for correct level. 


Final Steps 

Switch off the power and remove the link between 
the pole of S14a and the DC level pin. Now insert a 
link between the pole and its adjacent pin (which 
carries the bass drum pulses). 

Re-apply power to hear the alternating bass with 
percussion and sustain. Adjust VRIO to remove un¬ 
desirable clicks and then set VR9 for sustain period. 
Try different chord selections by pressing other keys 
and you should find that the pairs of bass notes 
change accordingly. 

Removing the shorting link across R35 should pro¬ 
duce static chords—depending on the key you are 
depressing. Try the 7th and Minor select keys in 
conjunction with the selected chord. 

Switch off the power and re-connect the pole pin 
for S14b to its immediately adjacent neighbour (carry¬ 
ing the snare-drum pulses). Re-apply power and you 
should now hear rhythmic chords interspersed with 
the alternating bass. Adjust VR12 for the best dura¬ 
tion of chord sustain. 

Insert ICQ and then refer to Fig. 2 in Part 2 and 
insert ICs 7 and 8—at the same time checking all the 
top side wiring links. 

Board assembly is now complete and all the stages 
have been tested and initially adjusted. Remove all 
temporary leads. Remember to replace IC12 and IC19. 


Next month—the final stages—assembly into the 
cabinet. 
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To:-READERS PCB SERVICES LTD, I 
PO BOX 11, WORKSOP, NOTTS 

Please supply PCB/s as Indicated by tick/s In box/es. 

Issue Proiect Ref Price P/P 


Sound-To-Llght Display DN0798 

Disco System, Amp. (2 req'd) each AM0421 
Disco System, Light Modulator AM0423 
CMOS Crystal Calibrator AM0438 

Wobbulator AM0443 

Auto. Slide Synchroniser AM0441 

Dig. Freq. Meter (set of 5) A015 and 4x A004 
Transistor Tester A002 

Disco Preamplifier A003 

Cassette Player Power Supply AOOl 
Capacitance Meter A009 

Digital Car Clock (set) A011/012/013 

Interwipe DN8JM 

Video-Writer (set) D002/3/4/6 A007 

Hazard Flasher DOOS 

Low Level Battery Indicator A016 

Electronic Thermostat A017 

CIrtest Probe A018 

Burglar Alarm A019 

Chromachase A021 

Oscilloscope Calibrator A023 

Icelert A020 

Polyphon, motor and main boards A02S/4 
Polyphon, tune disc blank, (SRBP) A008< 


Dec 75 
Dec 75 
Dec 75 
Mar 76 
Apr 76 
Apr 76 
June 76 
July 76 
July 76 
Aug 76 
Sep 76 
Oct 76 
Oct 76 
Oct 76 
Oct 76 
Nov 76 
Nov 76 
Nov 76 
Nov 76 
Dec 76 
Jan 77 

Jan 77 

Feb 77 
Mar 77 
Apr 77 
Apr 77 
May 77 
May 77 
May 77 
June 77 

June 77 
July 77 
July 77 
July 77 
Aug 77 

Aug 77 
Sept 77 
Sept 77 
Oct 77 
Oct 77 

Post and packing Is for one board or set of boards. Prices Include 
VAT. Remittances with overseas orders must be sufficient to cover 
despatch by sea or air mall as required. 

I enclose Postal Order/Cheque ACCESS welcome. 

No. Send card number only, 

for £.made payable to READERS PCB SERVICES LTD 

NAME . 


Transistor Checker 
FM Stereo Touch Tuner 
Tug ‘o' War (set) 

Gas/Smoke Sensor Alarm 
2-Way Intercom 
Protected Battery Charger 
Seekit Metal Locator 
Reverberation Amplifier 
Versatile AF Generator 
Tele-Games 
20W 1C Amplifier 
Radio 2 Tuner 
Digital Clock Timer 
Shoot (Telegames) 

Atomic Time Receiver 
Morse Code Tutor Cards (SRBP) 
Jubilee Electronic Organ 
Electronic Car Voltage Regulator 
Audio Level Indicator 
Sine-Square Wave Generator 


A026 

D023/4/5 

A029/030 

A028 

D019 

A027 

A031 

A032 

A033 

D029 

A034 

A035 

A036 

D035 

D036 

A037 


1-154-12 □ 

4- 40-+-22 □ 
3-50+22 □ 

1- 19+12 □ 
1-08+12 □ 

2- 33+15 □ 

3- 17+15 □ 
3-08+18 □ 
0-65+12 □ 
0-65+12 □ 
2-59+14 □ 
2-58+12 □ 
0-80+12 □ 

21-44+50 □ 
0-76+12 □ 
0-40+12 □ 
1-30+12 □ 
0-48+12 □ 
0-50+12 □ 

5- 70+22 □ 
1-25+12 □ 

1- 45+12 □ 
7-90+20 □ 
0-90+15 □ 
1-18+12 □ 
7-50+20 □ 

2- 88+12 □ 
0-65+12 □ 
1-28+12 □ 

2- 38+12 □ 

3- 38+12 □ 
2-38+12 □ 

2- 38+12 □ 

3- 22+18 □ 
1-38+12 □ 
1-68+12 □ 

3- 28+12 □ 

1- 55+15 □ 

2- 65+15 □ 

4- 75+15 □ 
19-00+ 75 □ 

1- 25+12 □ 
0-98+12 □ 

2- 35+15 □ 


L Any corresponaence concerning this service must be addressed 
to READERS PCB SERVICES and not to the Editorial offices. 
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DESIGN YOUR OWN PR0JBG7S 

Hjk Si 
mmW* mI 

UR COURTESY LIGHT 

TOBY BAILEY & BOB WHITAKER 


Courtesy lights in cars can be very annoying. You 
get into your car at night, sit down, shut the door and 
the light goes out; leaving you fumbling in the dark 
trying to insert the ignition key! Most, if not all, of 
these problems can be solved by an appropriate 
circuit which keeps the light on for a few seconds 
after the door is closed^—^besides, this provides us with 
an interesting design exercise! 

Specification 

Assuming that the car has a negative earth power 
supply, the circuit in the car before modification will 
consist of a 12V supply driving the light bulb, with 
a switch, operated by the door, in the positive line. 
We want our circuit to supply current to the light 
for about fifteen seconds after the switch is opened. 
This arrangement is shown in Fig. 1. 

Design 

Well then, how are we going to set about doing 
this? The only way that springs readily to mind (ours 
at any rate) is to charge up a capacitor when the 
switch is on and to let it discharge when the 
switch is turned off. After all, most timing circuits are 
based on this principle! Unless we are going to 
become involved with relays and the like we will need 
a series pass transistor in parallel with the switch 
to turn on the light after the switch is turned off. The 
arrangement will be something like that in Fig. 2. 



R1 is the resistor through which we charge up 
capacitor Cl. We haven’t drawn an emitter on the 
pass transistor yet, this is because we’ve not decided 
whether it’s going to be PNP or NPN! Anyway, there’s 
a slight problem with the circuit as it stands. We want 



Trl to turn on when the voltage at point ‘A’ reaches 
a sufficiently high value: we then want Cl to discharge 
slowly when SI is turned off. However, Cl will charge 
up just as effectively through Trl as through the 
switch, so there’s no way that we can discharge Cl 
when SI is turned off again. Hence, with the present 
arrangement, the light will never turn off. Somehow 
we have to isolate the effects of the switch and the 
transistor for the purpose of charging up Cl. 

A small amoimt of thought produced the following 
simple modification: we insert a diode between the 
switch and the light, so that the transistor is in 
parallel with both. We then take the charging resistor 
from the switch side. Fig. 3. Now when the switch is 
closed Cl will still charge up and we can use the 
voltage at the sense point to hold Trl on. The 
difference now is that when SI is off and Trl is on, 
D1 will be reverse biased and hence no current can 
pass through Rl. This allows us to discharge Cl, in 
some manner yet to be specified! 

Having solved that problem, how are we going to 
fit those two ‘dangling wires’ in Fig. 2 together? It’s 
fairly obvious that we’re going to need another tran¬ 
sistor and that we want it to turn off when the voltage 
at the sense point becomes low enough. We can then 
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components 


R1 lookn R2 6'8kn both i or carbon 
Cl 2-5fiF 25V electrolytic C2 0-68/<F 

Tri OC35 Tr2 2N3702 Tr3 2N3704 D1 1N4001 
The lamp and the switch SI are part of the car wiring 


use this transistor to control Trl. If we use an NPN 
transistor here then Trl will have to be PNP to ma^e 
them fit together sensibly, as in Fig. 4. 

You can see that two additional resistors have 
appeared as well as Tr2. We’ve included R3 to limit 
the base current in Trl—it should stop anything nasty 
happening! If we don’t include R2 then Cl will be 
discharged very rapidly. This is because Tr2 will 
saturate and then pass a large current through the 
forward biased diode of its base-emitter junction. 
With R2 in the circuit the emitter of Tr2 will just 
fioat up to about 0-5V below the capacitor voltage: 
the current drawn from the capacitor is just the 
current through the emitter resistor divided by the 
gain of the transistor. On further consideration, what 
on earth do we need R3 for? The current that flows 
in the base of Trl is just Tr2’s collector ciurent; since 
R2 will limit this anyway we don’t need R3 as well. 
Also, R3 would be a bit of an embarrassment if it 
caused Tr2 to saturate so, on second thoughts, let’s 
dispense with it. 



fig. 5: The test circuit for the idea, using an LED instead of the car’s 
tamp buib. Note the use of a 6V suppiy here. 


At this stage it’s probably a good idea to play 
with the circuit on S-Dec to make sure that it works. 
Fig. 5 shows the circuit we assembled; the 6V supply 
and the LED were used merely because they were 
nearest to hand. This arrangement gives a good idea 
of the feasibility of the circuit so far developed. 


lOkn seems a reasonable sort of value for R2, 
although we could have used any of a wide range of 
values equally well. It should keep the current drawn 
from Cl small and prevent excess base current in 
Trl. The choice of 39kn for R1 is also fairly arbi¬ 
trary—it charges Cl quite quickly. Rx limits the 
current in the LED to around 10mA. With these 
values the circuit works with a delay of about five 
seconds: so far so good. However, the light turns off 
rather slowly, taking a couple of seconds after the 
light starts dimming before it is completely 
extinguished. The problem is that at the turn-off 
point the current being drawn from Cl is very small 
and so everything happens very slowly. We could try 
sticking a resistor across Cl to increase the current 
drawn at turn-off but then we’d need a much larger 
capacitor, since it would discharge very quickly to 
start with. We must be able to do better than this! 

Surely the way to get fast switching is to use 
positive feedback, i.e. regenerative switching. The 
only way to produce iwsitive feedback here is some¬ 
how to connect the point marked ‘X’ in Fig. 5 to the 
base of Tr2. We don’t want to use a resistor since 
this will mess up our biasing and the whole business 
then becomes very confused. What happens if we 
use a capacitor to provide the feedback? It certainly 
should speed up the switching in the critical region: 
as soon as the light starts to turn off the voltage at 
point ‘X’ win start to drop and since the voltage drop 
across a capacitor can’t change instantaneously, the 
voltage at the base of Tr2 will also be forced down. 
For om- first try the use of a 0-68/*F capacitor pro¬ 
duced rather a strange result—the LED flashed a 
few times as it turned off. Perhaps something like 
that was to he expected; after all we have very nearly 
constructed an oscillator! With further trials we 
found that a O-l/iF capacitor had little effect, that 
0-47/iF produced a vast improvement in switching 
speed without any untoward effects and that larger 
values (about 2/tF electrolytic) also speed up switch¬ 
ing with no hint of oscillation. Having reached this 
stage it’s now time to design the complete circuit for 
a proper light hulb; we can find the optimum value 
of ‘speed-up’ capacitor by trial and error. 

A quick atta^ on the car produced the information 
that the interior light is rated at 12V 6W. From this 
it doesn’t require much mental strain to work out 
that we will need to supply about 0-5A to keep the 
bulb alight. Of the selection of power transistors that 
we possess an OC35 seems to be the most suitable— 



Fig. 7: The finat circuit can 
be buiit up on a piece of 
stripboard as shown here, 
in the author’s unit the board 
was stuck in the bottom of 
an aiuminium die-cast box 
with flexibie ieads coming 
out for the switch, supply 
and lamp. 
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live idea from Concept Electronics, is 
IC-size self-adhesive printed labels 
showing pin-outs for the 61 most 
popular 14 and 16 pin ICs. Aptly 
named Stickles, they are attached to 
the top of ICs and can be used for 
constructing and fault finding in proto¬ 
types, designing PCB layouts, fault 
finding on production circuits, and are 
invaluable as a teaching aid. 

Available in sets of 450, they are 
packed in a re-usable plastic folder 
complete with comprehensive in¬ 
structions. Also included in the pack 
is a list of equivalents which extends 
the range of Stickles to cover 86 ICs. 
Priced at £2-80 for the pack, further 
details can be obtained from:— 
Concept Electronics, 8 Bayham Road, 
Sevenoaks, Kent. Tel: 0293 514110. 




PlUHHJCni 

LINES 

bill tulll 



Protection racket 

Not a lot to look at is it? but then a 
burglar alarm should be fairly un¬ 
obtrusive in order that it can perform 
its task to the best of its ability. This 
latest one from ADE (Security) Co. is 
called the Maxi-guard Mk 4, and is 
designed around ultrasonics with an 
operational range of between 6ft and 
30ft. When the device is properly set 
up it transmits a frequency of 40kHz, 
and provided there is no movement 
within the room the same frequency 
is returned to the units built-in re- 


So simple 

Unless you happen to possess a 
photographic memory, the constructor 
using TTL ICs almost always has to 
refer to data books for correct pin con¬ 
figuration. A simple, yet highly effec- 



ceiver. However, if there is something 
in the room that moves, the frequency 
of the returned signal is altered 
(Doppler effect), activating the alarm. 

The Maxi-guard operates from a 12V 
DC source and draws approximately 
100mA. Measuring 181 x 126 x 64mm, 
it can be obtained from the manu¬ 
facturers for £35 00 plus 12^% VAT. 

ADE (Security) Co., 217 Warbreck 
Moor, Aintree, Liverpool. Tel: 051-525 
3440. 


Quartz controlled 

A rather smart looking digital clock 
has recently been announced by those 
wizards of miniaturisation—Sinclair 
Radionics. Finished in matt black, the 
Microquartz GT is primarily designed 
for use in the car, although it's equally 
effective fixed on a desk, bedside 
table or workbench. Fixing is by means 
of adhesive pads. 

All time settings are adjusted by the 


touch of a button, and as the unit is 
quartz controlled, it is claimed to 
operate for up to two years on two 
pen light batteries. The black anodised 
alloy case measures 90 x 45 x 16mm 
and weighs in at 3oz. 


Available from the normal retail 
shops, the price is £12-95. If trouble 
is encountered in getting one, then 
apply direct to Sinclair Radionics, 
London Road, St. Ives, Huntingdon, 
Cambs. Tel: 0480 64646. 
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S-way controller 

Plug it in, connect an external trans¬ 
ducer and 240V AC and what’ve you 
got? Well you’ve got a temperature 
controller; a light controller; a variable 
time delay; a liquid level sensor or a 
touch sw/itch. To perform any of these 
control functions it is only necessary 
to connect a transducer between 
terminals 5 and 6 (thermistor for tem¬ 
perature control, capacitor for timing 
control, light dependent resistor for 
lighting control etc.) and a resistor of 
similar resistance to the transducer 
between terminals 6 and 8. Also as this 


5 in 1 module operates from the mains 
it generates its own internal isolated 
supply of -I-10V DC at terminal 5. 
Called the Universal Control Module, 
it contains its own internal comparator 
and the level required is obtained by 
adjusting the knob at the top of the 
module. The internal single pole/ 
change over contact is rated at 240V 
5A AC or 30V 5A DC. 

For one-off the price is £14-95 plus 
VAT, and for an extra £4-80 a kit con¬ 
taining resistors, capacitors, a light 
sensitive resistor, thermistor etc. can 
be obtained. 

Tangent Electronics, 136 Whitehall 
Road, Norwich, Norfolk. Tel: 0603 28015. 


Master meter 

A new arrival from Alcon Instruments 
is a 20kn/V multimeter with ciaimed 
accuracy figures of 1-5% on DC and 
2% for AC. Called the Master 20 it is 
available in two versions—standard 
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Legal “Scrumping”? 

Mention the words Microprocessor 
system to the average enthusiast and 
he’ll draw in his breath and mention 
things like the cost of petrol going lip, 
and food isn’t getting any cheaper and 
that he’d like to indulge but just can’t 
afford it. if that person is you—then 
read on because Bywood Electronics 
have iaunched a system, which at £55 
is claimed to be more price competitive 
than any other system available. With 
the rather unusual and mnemonic name 
“Scrumpi” it has nothing to do with 
apples, but is designed for the engi¬ 
neer or student who wishes to obtain 


experience of using and designing 
with microprocessors. 

All parts are supplied in the Scrumpi 
kit, which incidentally is based on the 
National Semiconductor SC/MP eight- 
bit microprocessor. The switches are 
soldered to the PCB by their terminals 
while the circuit needs a power supply 
of -1-5V and — 7V and these can be 
derived from a single 12V supply with 
a five volt Zener diode. Comprehen¬ 
sive instructions and operating data 
are provided with Scrumpi along with 
details for the SC/MP microprocessor. 
Bywood Electronics, 68 Ebberns Road, 
Heme! Hempstead, Herts. Tel: 0442 
62757 


and USI. The latter model derives its 
name because it incorporates a 
Universal Signal Injector capable of 
supplying a 1 kHz-modulated 500kHz 
20V output, rich in harmonics and 
detectable up to 500MHz. 

Both models feature a DC range 
capable of measuring from lOOmV to 
IkV and currents from OO^A to 3A; an 
AC range which measures from 10V 
to IkV and currents from 1mA to 3A 
and resistance ranges from 200 ohms 
to 20M ohms. 

Optional extras include a 30kV 
probe which extends the DC voltage 
range for servicing TV’s, ’scopes etc. 

The Master 20 measures 170 x 140 x 
62mm and is supplied with leads, 
prods and instructions. For the stan¬ 
dard model the price is £37-15 and 
for the USI model £41 -90. The 30kV 
probe is £16-95. 

Alcon Instruments Ltd., 19 Mulberry 
Walk, London SW3. Tel: 01-352 1897. 
















I OF THE NONTH[ 

Brian DANCE M.Sc 


FERRANTI ZN1034E TIMER 


] 


Quite a number af monolithic timer devices are now 
on the market, the “'555” being one of the best-knxywn 
types. Although the economical 555 can provide a 
very wide range of delay times from about 5fis up to 
some minutes, it is not suitable for a long delay time 
of the order of an hour or a week. The problem of 
using an analogue timer to obtain very long delays is 
that the product of the timing resistor value and of 
the timing capacitor value must be very large. How¬ 
ever, one cannot employ a large value electrolytic 
capacitor if one requires an accurate delay time, since 
this type of capacitor has a large tolerance in its 
value and the value can change with time. In addition, 
the leakage current of such capacitors makes it 
impossible to employ a large value of timing resistor. 


The ZN1034E 

A recent device from Ferranti employs an analogue 
timer, but the same chip lalso incorporates a 12-stage 
frequency divider. Thus the basic oscillator must pass 
through 4095 cycles before the timing period is ter¬ 
minated. One can therefore employ moderate values 
of the timing components and multiply the oscillator 
period by a large factor. 

It is not usually necessary to ^ploy an electrolytic 
capacitor to control the timing of the ZN1034E 
oscillator. Successive timing periods can therefore be 
repeated very accurately, to within about O-Ol per 
cent. Similarly the change of the timed period with 
temperature can be as low as O-Ol per cent per ®C 
if the temperature coefficients of the timing resistor 
and capacitor are very low. 



Fig. 1: Connections for the ZNimE timer 1C together with the internal 
circuit shown in block form. 


The ZN1034E device is supplied in a l^pin dual-in- 
line package with the connections shown in Fig. 1, but 
electrically similar devices are available in an 8-pin 
dual-in-line and in a 10-lead circular metal can under 
the type numbers ZN1034P and ZN1034T respectively. 


Power supply 

If a 5V regulated supply (as used with TTL circuits) 
is available, pin 4 should be connected to the -t-5V 
line and pin 7 to the OV line. A 0- 1/*F capacitor should 
be connected directly between these pins to provide 
high frequency decoupling. Alternatively a supply of 
6V up to 450V can be used in the type of circuit 
shown in Fig. 2. The positive line is connected through 
a dropping resistor Rd to pins 4 and 5. The internal 
regulator connected to pin 5 ensures that the correct 
voltage of -f- 5V is applied to pin 4. 



Fig. S: The ZN1034E with its input and timing circuits and power 
supply connections. 

The value of Rd in kn is given by the equation:— 


where I is the load current in mA. Additional de¬ 
coupling may be required if the supply voltage should 
exce^ 50V. The current consumption of the ZN1034E 
is about 5mA plus any current taken from either of 
the outputs. 


Timing 

Tbe timin g resistor (Rt in Fig. 2) should have a 
value of between 5kn and 5Mn, but for optimum 
linearity and performance, the value should be 
between 50kn and IMfl. The product of the values of 
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Rt and Ct sets the period of the internal oscillator. K 
the value of Ct exceeds 68nF, the delay period is 2700 
multiplied by RtCt if pins 11 and 12 are joined so as 
to bring the internal calibrating resistor of lOOkn 
into circuit. Typical values of Rt and Or and the time 
delays which can be obtained by multiplying RtCt by 
a large factor are shown in Table 1. 

The value of Or should exceed 0-01/*F for optimum 
performance; although smaller values may be em¬ 
ployed when the timed period must be short, the 
period is then not linearly related to RtCt. ITie mini¬ 
mum recommended value of Ct is 3-3nF. For very 
long delays, electrolytic capacitors are convenient, but 
they do not provide such accurate timing. 


TIMING 

COMPONENTS 

Ct Rt 

(/“F) (O) 

RtCt 

TIMED 

2736RtCt 
(P ins 11 
and 12 
Joined) 

PERIOD 

7500RtCt 
( 3000 
from pin 

12 to earth) 

001 

SSk 

0-39ms 

1 sec 

2-91 sec 

0-1 

220k 

22m8 

1 min 

2-74 min 

1 

100k 

looms 

5 min 

12-5 min 

1 

1'2M 

1 -2 sec 

54 min 

2-5 hours 

10 

1’2M 

12 sec 

10 hours 

27 hours 

10 

3’3M 

33 sec 

1 day 

2-7 days 

100 

2 2M 

220 sec 

1 week 

2-7 weeks 


Table 1: GMng various values of R and C that can be used with the 
timing circuit of the ZN1034E. 


An internal calibration resistor of lOOkH in value is 
connected in circuit when pins 11 and 12 are joined; 
the delay time is then equal to about 2736RtCt. If, 
however, an external calibrating resistor of 300kn is 
connects between pin 12 and earth (pin 7), the 
timed period is 7500RTCr. The multiplying factor can 
also be fixed at 2500 by the use of a 50kn resistor 
between pin 12 and ground or at 4100 with a 150kn 
resistor. 


times the output from this pin should be viewed on 
an oscilloscope, but for long times a stop watch is 
convenient. The total delay time is 4095 times the 
period of the oscillator. The measurement of the 
period of the basic oscillator is much quicker than the 
measurement of the whole of a long timed period at 
the output of the frequency divider circuit, but the 
measurement of the total timed period at the output 
will normally provide a more accurate value of this 
period. 



Starting up 

The timing in a ZN1034E circuit may be started 
by joining pin 1 to earth by closing the switch SI in 
Fig. 2 for a moment. The timing process is then un¬ 
affected by any further operation of SI. Alternatively, 
if pin 1 is earthed, timing will begin immediately the 
power is first applied to the circuit. 


Measuring the period 

The basic oscillator period can be measured by 
connecting a probe to pin 13, but the probe impedance 
should not be less than IORt or it will cause a con¬ 
siderable change in the period of oscillation. For short 


Output circuit 

Two complementary outputs are provided from the 
ZN1034E. The output at pin 2 is normally at a low 
voltage, but rises to +3-6V at the end of the com¬ 
plete timed period. On the other hand, pin 3 is 
normally at a ‘high’ voltage, but this voltage falls 
from al^t +3'0V to a ‘low’ value at the end of the 

IGT47I 
SI 

^0—►-fgv 



Fig. 4; Here the timer is used 
In an alarm circuit which can 
provide delays from 1 to 11 
minutes. The transistor type 
should he shown as ZTX450. 

































timed period. Either output can deliver or accept up 
to 25mA. 

A typical output circuit for the operation of a relay 
is shown in Fig. 3(a). At the end of the timed period, 
the output from pin 2 rises in voltage and this causes 
the ZTX302 NPN transistor to conduct. A current 
therefore flows from V+ through the relay coil and 
the relay closes. The V+ supply in Fig. 3(a) is chosen 
to suit the relay used. The diode D1 suppresses 
transient voltages developed in the relay coil and 
hence protects the ZTX302 transistor. 

If the resistor R of Fig. 3(a) is connected to pin 3 
of the ZN1034E instead of pin 2, the relay will be 
closed during the timed interval and will open at 
the end of the interval. The resistor R of Fig. 3(a) 
must limit the current flowing from the ZN1034E 
output to a value no greater than 25mA. A value of 
a few hundred ohms is suitable with a minimum value 
of about 150n. Fig. 3(b) shows how the output from 
a ZN1034E can be used to control a triac device which 
itself switches the power to a load on or off. As 
before, R must limit the ZN1034E output current to 
25mA. 


Minute timer 

In Fig. 4 the product RiCr can be varied from 0-02 
to 0-22 second by increasing VRl from 0 to IMft. 
When multiplied by the 2700 factor, times of 1 to 11 
minutes can be obtained. Timing starts when SI is 
closed and power is applied to the circuit. The alarm 
sounds at the end of the timed period and continues 
to sound until SI is opened. A suitable alarm is obtain¬ 
able from Doram Electronics Ltd. 


Repetitive timer 

The circuit of Fig. 5 shows how a second ZN1034E 
can be started at the end of the timed period of the 
first device. At the end of the period timed by the 
second device, the timing process is started again in 
the first device. Thus this' timer circuit continues to 
operate with each device working in turn. The output 
from pin 3 of either device provides the signal 
through R2 or R3 which begins the timing in the other 
device. Thus one has an oscillator with a period which 
can exceed a week! 

A wide selection of other circuits is included in the 
ZN1034E data sheet including (i) a battery charger 


which can accurately charge nickel-cadmium cells for 
a known period at a known current (ii) a metronome 
(iii) a timer for periods of 1 minute to 1 hour (iv) a 
0 to 1 hour industrial timer with suppression against 
noise pulses (v) a delayed windscreen wiper motor 
control for vehides (vi) the use of two ZN1034E 
devices in cascade to obtain a very large pulse division 
factor and hence delays of up to a year with an 
accuracy of 6 minutes after calibration. Other appli¬ 
cations include the use of the device on farms for 
watering, etc, at the required times. • 


KinOLV nOTE! 


ATOMIC TIME RECEIVER 
August 1977 

The author has kindly supplied further 
information on the coil assembly Tl. An 
alternative to the one specified can be 
obtained from Hawnt Electronics Ltd., 112 
Pritchett Street, Birmingham B6 4EN. This 
is the 10mm Vinkor LA2936 comprising 
parts: LA1421 pair of cores, LA1383 ad¬ 
juster, DT2169 coil former, DT2341 ring, 
DT2342 clip (4 off) and DT2344 tag board. 

The windings required are, Primary: 
110 turns of 40 SWG enamelled copper 
wire. Secondaries: two of 20 turns each 
centre tapped. There are suitable holes in 
the PCB for this alternative assembly. 


PLEASE MENTION 
PRACTICAL WIRELESS 
WHEN REPLYING 
TO ADVERTISEMENTS 
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AMATEUR 

BANDS 


by Eric Dowdesweli G4AR 

Not too many reports this month, with just about everyone 
away on holiday I suppose. With the appalling weather 
we are having in the south I thought that a lot of you 
would have been tied to your sets instead of looking cifter 
the leeks! Weather or not, it seems that quite a few of 
you have been doing the rounds of the rallies and other 
“do’s”. 

Tom Learmonth of Cwmbran, Gwent, tells me in his 
first letter to the column that he has now passed his RAE. 
Congratulations Tom, but I have to remark that it is 
usually the other way round! Letters first, pass the RAE, 
and not another word! Tom is not too keen to get the 
code test over and done with although I have advised him 
otherwise. He is anxious to get hold of a secondhand 
transceiver for the 2m band, possibly for mobile work, so 
any offers to Tom at 10 Glade Close, Coed Eva, Cwmbran, 
Gwent. Incidentally, Tom studied entirely on his own for 
the RAE and now his Dad is thinking of having a go! 

From Hastings, Brian Harrison has stuck to the job in 
hand and covered 10, 15 and 20m on SSB while Robin 
Bayley A9203, up in Kemberton, Shropshire, patiently 
awaits his RAE course to begin so that he can take the 
exam next May. In the meantime he is using his EClO and 
Marconi R1475 to good advantage from 15 to 80m. 

John Tye G4BYV writes from Dereham, Norfolk, con¬ 
cerning the lads who work continental stations via 
repeaters and then ask for a QSL! Frequently they have 
only worked over a couple of miles! John spreads his time 
over a wide range of bands from 2m down to 23cm where 
he has worked 107 different stations in 9 countries! A 
very creditable achievement that really means something, 
and all with home-made equipment. 

From Trowbridge, Wiltshire, comes a complaint from 
David Birch, aged 13, who is fed up with QRM from TV 
sets, pointing out that according to the TV licence the 
“apparatus” is not supposed to interfere with other 
“wireless telegraphy” equipment. You are quite right 
Dave, but just try to get someone to do something about it! 
I read recently that there is a possibility of legislation in 
the US on this matter but I hate to think how long it 
will take to get it into law and then to implement it. Pity 
it wasn’t done at the beginning, but there, it costs money! 
Only hope is to try screen^ twin feeders properly 
matched and to keep the set and the aerial as far from 
the source of QRM as possible. 

J. Hodgson of Morpeth, Northumberland, comments on 
some strange calls heard in the “10m” band but I fear 
that these are rubbish from the adjacent 11m band! 
Unfortunately, with the improving conditions on the 
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higher frequencies, we shall be able to hear more and 
more of the overseas Citizens Band stuff. 

The organisers of the Worked All Britain Award have 
now' introduced the WAB Counties Award which is also 
available to listeners. It is issued in two classes, depending 
upon the number of counties worked/heard. QSLs are not 
required. A record book to facilitate the “book-keeping” 
is really a must for this sort of award. Full details from 
Alec Brennend G4AVA, 76 Deneley Avenue, Todmorden, 
Lancs. Incidentally, as an added incentive to have a go, 
all profits from WAB activities go to the Radio Amateur 
fnvahd and Bedfast Club. 

Club News. The newly formed Brighton and District 
Radio Society is well under way and forthcoming events 
include a talk on Computers by G3XJG on October 12 and 
on the 26th G30EM will discourse on Aeronautical Radio 
matters. Info from the Hon. Sec. hngel Hewitt G8JFT, 
74 Carlyle Street, Brighton. 

The Cheltenham ARS and the local RSGB group have 
investigated the possibility of forming a single club and 
the likely date for the first combined meeting is Novem¬ 
ber 3. Let’s hope the move will be beneficial to all conr 
cerned. Further info from Derek Lively G3KII, 26 Priors 
Road, Cheltenham. 

The very active Wessex AR Group has its AGM on 
October 7 and on the 21st they will be reviewing the results 
of their efforts in the VHF NFD. Several memWs were 
successful in the last RAE. It is expected that at least a 
dozen will start the new course at the Bournemouth 
College. Further info on the Club from Geoff Cole G4EMN, 
6 St. Anthony’s Road, Bournemouth. Meetings in the Club 
Room at the Dolphin Hotel, Holdenhurst Road, Bourne^ 
mouth. 7.30 p.m. 

Several readers have queried the new prefix P28 now 
being heard on the bands. This is the Republic of Djibouti 
previously using FL8 as a French colony. The series starts 
with J28AA so it’s a bit difficult to tie up old calls in use 
with the new ones. 

From Adlington, Lancs, comes a letter from Paul Fam- 
worth who is listening and working for the RAE, “then 
I will leave school and try to get a job”. Paul is 15 so 
let us hope that his plans work out. John Overton writes 
from Glasgow with some nice log entries on CW. He is 
very frustrated at not being able to answer back but 
perhaps it vnll not be for much longer as he is taking 
the RAE in December. His BC348 only goes to 18MHz so 
he’s thinking of making another set for the 10 and 15m 
bands. Once again I must point out that a converter is 
the proper answer. Why not use all the other facilities you 
have in the M8, John? No point in duplicating them, and 
you are not likely to get hold of a better dial movement! 

Radial, the journal of the RAIBC, reports a healthy 
growth in the Club membership and activities and a few 
volunteers are needed for jobs such as Equipment Secre¬ 
tary, Shows and Rallies Manager, Tapes Manager and a 
Transport Manager. It is not generally appreciated just 
how much work is involved in the transporting of gear 
to and from the invalid and bedfast members of the Club, 
apart from the odd servicing and maintenance chore. 
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Anyone interested in helping a most deserving cause can 
contact Harry Boutle G2CLP at 14 Queen’s Drive, Bedford 
MK41 9BQ. 

A report from Alan Doherty BRS34968 in Portrush, Co. 
Antrim, just made the dateline. A rare ckll these days 
logged by Alan was Libya in the form of K5CO/5A. Not 
much activity there since the Forces moved out. Alan says 
not to be fooled by those CY calls, just read VE instead! 
Two other nice ones that one can go for many years 
without hearing were VK4DX and VR6TC, Tom Christian 
on Pitcairn. 

Log extracts 

J. Hodgson:— 20m FG7XL JW7BK J29AI OJOMA 
YB2SV 5W1AU 15m HK3AMV HR6SWA 
J. TVe:— (G4BYV) worked on 23cm (1296MHz) DF8QK 
DK3UC PAOFWS PAOVTW PAOEZ ON6AT SM6ESG 
R. Bayley:— 80m A2GCO CT2AP KP4EJA VE4BC 40m 
HKOCOP JA4AKU 15m VE7DIY 7P8BC 
B. Harrison:— 20m FOCH/FC 15m HM2JV JAIPPC 10m 
7X2DG 

A. Doherty:— 80m FG7AN ZS5LB 20m K5CO/5A 
TU2GA-VR4DX VR6TC W60KJ/KS6 ZD7SD 3D2AN, 
5W1AU 15m WA4RQK/VQ9 ZD8RR 5N2AAX 
J. Overton:— 20m A9XBC C31A SVIGR TG9DF VP2AA 
VPIWS 

All calls are SSB except those in italic which are CW. 


BROADCAST 

BANDS 


SHORT WAVE BROADCASTS 

by Charles MoUoy G8BUS 


Solar activity is on the increase according to the Swiss 
Shortwave “Merry-go-round” which regularly broadcasts 
the latest sunspot number and gives predictions, which 
are obtained from the Zurich Observatory. Forecasts of the 
number of sunspots for the coming months show a gradual 
rise from 27 in October to 33 in January 1978 and this 
upward trend is reflected in reports of DX on the higher 
frequencies. The writer has been hstening recently on 
Sunday mornings at 0840 to the DX programme from 
Radio Austraha on the new frequen^ of 21570kHz in 
the 13m band. Although beamed to Asia this transmission 
comes in better in the UK at this time than the frequen¬ 
cies in the 25m and 31m bands that are beamed to the UK. 

Harold Emblem who DXes in Mirfield, in Yorkshire, 
reports hearing the afternoon transmission of “Sweden 
Calling DXers” on a new frequency of 21690kHz. HCJB 
in Quito Ecuador is also on a new 16m channel of 17755kHz, 
Radio Australia is on 15140 and 15410 in the 19m band 
and Radio South Africa is on 17780. Harold asks what sort 
of information should go into reports to this column. The 
exact frequency (if known) plus the date and time of 
reception will help readers to search for the station and 
some information of the gear used and the aerial will 
help those who Intend purchasing or building a receiver 
or are thinking of putting up an aerial. 

An interesting report comes from Derek Taylor of 
Preston in Lancashire who uses a Reahstic DX160 re¬ 
ceiver, a cahbrator and a 30ft. loft aerial when operating 
on the shortwaves. He reports hearing the International 
Service of Radio Nadonal de Venezuela in English at 
2200 on 15400 and he received a confirmation letter from 
them after one month. Radio Korea (Seoul) was heard 
in English at 1330 on 11860kHz and the Voice of Nigeria 
outlet at Benin on 4932 in the 60m band was logged at 
2100. 

A newsletter has been received from the Bristol Path¬ 


finder DX-Group. This club has about 20 members, mostly 
in the Bristol area, but DXers from anywhere in the UK 
are welcome. Enquiries should go to Lawrence Bennett, 

7 Maple Avenue, Fishponds, Bristol BS16 4HJ. D. M. 
Tinker is a keen DXer who would like to know if there 
is a DX club in the Rotherham or Sheffield areas. Reply 
please to 20 Croft Road, Brinsworth, Rotherham, S Yorks 
S60 5AP. 

Roger Fitzpatrick of Roscrea, Co. Tipperary and his 
friend Sean Keevey recovered a couple of old ^e 5-valve 
receivers from their respective lofts and were surprised, 
after blowing away the dust, to pull-in between them the 
following DX:—The Voice of Vietnam on 10040kHz at 
1807, Nigeria on 15220 at 1615, Radio Australia on 9570 
at 0800. “Have you any information on Radio Rodina?” 
asks Roger. Radiostantsia Rodina (Radio Station Home¬ 
land according to the World Radio Handbook translation) 
is not a radio station but a radio programme. It is in 
Russian and is carried by the external service of Radio 
Moscow and is intended for Russians living abroad. 

Michael Walker (BRS 38836) has been listening to 
Radio Baghdad and he would like to know the address of 
this station. Write to:—Iraqi Broadcasting and TV Estab¬ 
lishment, Salihiya, Baghdad, Iraq. Frank Hannam sent in 
a log from Colne in Lancashire. Using a Fidelity Rad 21 
and a 35ft inverted-L aerial he heard the Voice of Turkey 
on 9515kHz at 2210 (there is a DX programme nightly at 
2230), Radio Australia on 21570 at 0815 and Radio South 
Africa on 21535 at 1400. Frank has just been given a big 
box of valves and he is looking for details of a valve 
receiver to build. 

Can you suggest a good aerial for indoor use, asks 
Ian Radford (Derby) who reports hearing Radio Australia 
on 9570 at 0800 and RSA on 21535 at 1700 with his Eddy- 
stone EClO and whip aerial. You seem to be doing very 
well at the moment, Ian! Why not try the TV aerial? 
Unplug it from the TV and connect the co-ax lead to the 
EClO. If results are good then you can get hold of a 
2-way outlet with switch from a TV dealer and switch the 
aerial to either the TV or the EClO as required. Do not 
join all three, the TV the EClO and the aerial together, 
they may not get on with one another! 

“Just received a QSL card from Radio South Africa 
(on 21535) so it looks hke the high bands are coming 
back” writes W. G. Holmes-Jones from Abergavenny, in 
Gwent. He uses a R209 and a home-brew 16-transistor 
receiver for the broadcast bands together with the choice 
of a Joystick, 84ft loft aerial or 45ft longwire plus an 
ATU and a tunable notch filter. The highlights of a very 
comprehensive log are Radio 4VEH Haiti on 9779 at 1130, 
Radio Finland 15260 at 1300 in English, Radio Australia 
9570 each day at 0700 but it gets lost before scheduled 
sign-off at 0900 (try 21570), Radio Iran 17730 at 1930 in 
English, The Voice of Greece 9760 at 2200, Radio 
Mozambique on 6115 at 1800. Radio South Africa was 
heard on 15220 at 1345 with its weekly Wednesday DX 
programme. 

“I have acquired an ex-RAF R1155 receiver which I 
know you are familiar with” says Alan Spencer who lives 
at Ryhall, in Lincolnshire. When connected to a 45ft 
long wire it produced ELWA Monrovia, Liberia, on 4770 
at 2230 and Radio Nadonal Espejo, Ecuador, on 4680 at 
0355. Two resistors have now burnt out and Alan is unable 
to get hold of a drcuit or manual. A. J. Brooks, 5 Farrant 
House, Winstanley Road, London SWll 2EJ can supply 
diagrams and manuals for most ex-WD and some other 
communications receivers. An SAE will bring a list. The 
paper decoupling capadtors in the R1155 are Uable to 
leakage and it is worth doing what the writer did with his 
and replace the lot with modem 0 • lj«F 350VW capacitors. 
If a decoupler does short drcuit then a burnt out resistor 
may follow. An old dodge for testing decouplers is to 
connect the positive lead of a voltmeter to the HT line, 
disconnect the wire from the live side of the decoupler 
and tap-on the negative probe from the voltmeter in place 
of the wire just removed. A good capadtor wifi give a 
kick on the meter as it charges and the needle will then 
go back to zero. A leaky capadtor may give a kick and 
the needle will return slowly to some intermediate reading 
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Noweven better,even more powerful! 
The unique wrist calculator. 


AVAILABLE ONLY AS A KIT. 



A wrist calculator-the ultimate in 
common-sense portable calculating power. 

Goes where you go, ready for action at a flick 
of your wrist. 

By virtue of its size, a wrist calculator is 
different to a pocket calculator. And now this 
machine has another difference.lt has even more power than 
some much larger pocket calculators! 

And what’s more, because it’s a kit, supplied to you direct 
from the manufacturei;it costs just £9.95 (plus 8% VAT,P&P). 
And for that you get a calculator with extra powei; and all the 
satisfaction of building it yourself! 

Put real calculating power up your sleeve. 

The Science of Cambridge w^st calculator gives you the 
full range of arithmetic functions (+,-,^,X,-).It uses ordinary 
algebraiclogic, which means you enter calculations as you would 
write them. It has a % key, the convenience functions|c, 1/x, x2 
and a full 5-function memory. 

And incredibly, it has a clear-last-entry key,pi, brackets, 
and “/+. It even has an automatic linear metric conversion 
function! 

Very few ordinary calculators have the same functions for 
the same sort of money. 

Now 10 keys can do the work of 32. 

All those functions, from just 10 keys? In such a small 
calculator? The secret lies in the special four-level keyboard. 
Each level has a different set of functions. Simple two-way 
switching system allows you to select any keyboard level quickly 
and easily. Each set of functions is carefully grouped, to let you 
whisk through calculations with the minimum of switching. 

And the answers come up bright and cleai; too. The display 
uses 8 full-size red LED digits.lt has wide-angle magnification, 
and is easily visible under any light conditions. 

More battery power, too! 

With the Science of Cambridge wrist-calculato^ 
yoif 11 get up to 30 hours use between battery changes (that’s a 
lot of calculating!). 
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Assembling the Science of Cambridge 
wrist calculator. 

The wrist calculator comes as finished components, 
ready for assembly. All you need is two or three hours, and a fine- 
tip soldering iro 

If anything goes wrong, we’ll replace damaged components 
free. We want you to enjoy building the kit, and to end up with a 
valuable, useful, powerful calculator. 

Contents. 

Acrylic/ABS case and displqy window parts. Two-part 
studied strap and spring bar clips. KB. Special direct- 
drive chip (no interface chip required). Display. 
Keyboard components. Batteries. 

Each of the 34 components 
is contained in a plastic box; 
and neatly shrink-wrapped, 
accompanied by full instructions for 
assembling and using the calculator. 
All components are fully guaranteed. 


The wrist calculator kit 
is available only direct from 

Science of Cambridge. If, for any _ 

reason, you’re not completely satisfied with 
your wrist calculator return it to us within 10 days 
for a full cash refund. Send the coupon today! 

Science 
of Cambridge Ltd. 

(Previously Sinclair Instrument Ltd) 

6 Kings Parade, Cambridge, Cambs.CB2 ISN. 


To: Science of Cambridge Ltd., 6 Kings Parade, Cambridge, 
Cambs.CB2 ISN. 

‘Please send me.(qty) Science of Cambridge 

wrist calculators kits,at £9.95 plus 80p Vat and 25p P&P 
(total £11) each. 

Overseas orders may be subject to postal surcharge 
*I enclose cheque/PO/money order for £. 


‘Complete as appropriate 

















caused by the current leaking through it A steady reading 
on the meter equal to the HT volts indicates that the 
capacitor is short-circuit and will have to be replaced. Be 
careful to have the meter switched to the appropriate 
voltage range (to measure the HT volts) or it will have 
to be replaced as well! 

A large mailbag this month has meant that some letters 
are being held over to next month. My apologies to those 
concerned. 


BBOADCAST 

BANDS 


MEDIUM WAVE DX 

by Charles Molloy G8BUS 


“Readers will think I am mad, from your remarks about 
me in the July issue” writes Harold Brodribb from St 
Leonards-on-Sea, who has taken up the challenge of DXing 
with vintage radio receivers. “I am getting good results 
with pre-war sets provided they are maintained well and 
used on this high site with an outdoor aerial and ATU.” 
Harold mentions that his CRIOO has many advantages over 
vintage equipment. He has changed the RF valves for 
quieter types (the writer used 6BA6) and fitted an S- 
meter and a stabilised voltage supply for the oscillator. 
He has adapted the BFO valve to perform a dual function 
as BFO and product detector. The writer used the CRIOO, 
also known as the B28, for MW DXing for a number of 
years. Even unmodified it is a very good receiver though 
it too, could now almost be classified as vintage. A large 
number of CRlOOs came on the surplus market after the 
last war and they can still be obtained privately for quite 
a modest sum. They have an internal power pack and can 
be run direct from 240V mains. They are not too bulky, 
rather heavy, like most ex-WD equipment. An external 
speaker is required though there is space to fit one inside 
the metal cabinet. 

A useful report of Spanish DX comes from Declan 
O’Dea who lives in Ballinasloe, Co. Galway. With a 10- 
transistor domestic portable he logged La Voz de Madrid 
on 1097kHz, R. Espana Madrid on 917, Radio Madrid on 
800, R. Zaragoza 872, R. Valencia 1259, R. Sevilla 809, 
R. San Sebastian 1025, R. Centro Madrid 1385, R. Popular 
de Jerez 1385, R. Reloj Barcelona 1124 and La Voz de 
Gerona on 1385. From North America WINS on 1010 was 
logged at 0300 and there was an unidentified VOA trans¬ 
mission on 1295 which would be from the GOOkW BBC 
transmitter at Crowborough in the UK. Declan would like 
to contact other PW readers in his area. The address is 
c/o Bank of Ireland, Society Street, Ballinasloe, Co. 
Galway. 

John Little writes from Sunninghill, Berks, to say he 
was interested in the reference in the July issue to DXing 
the Middle East. He has just spent two years in Iran 
where DXing Europe prior to going to work at 0430 was 
great fun! With local stations not yet on the air, being 
3*2 hours ahead of London, the BBC frequently came 
through on 200kHz, 647kHz and 908kHz both on the built- 
in rod aerial and on an outside inverted L. A further 
illustration that it is interference (QRM) rather than 
distance that limits the range of DX on the medium 
waves. 

A Realistic DX160 receiver, a MW loop and a 250ft long 
wire from the house to a 25ft pole at the bottom of the 
garden is used by Martin Liezers who lives in Newport, in 
Gwent DX heard with this set-up between midnight and 
0300 included La Voix de la Revolution, Conakry, Guinea, 
very strong on 1403kHz; CJON St John’s, Newfoundland 
on 930; WNEW New York City on 1130 and an unidentified 
with the call KB Radio on 1520. The latter is WKBW in 
Buffalo NY and the complete call will be used in the 
formal identifications on the hour and the half-hour. Many 


stations try to form slogans out of their call signs and 
some of these will mislead the newcomer. KLOK is “Clock 
Radio,” WIOD is the “Wonderful Island of Dreams” 
(Miami), KYAK is in Alaska, and there used to be a 
KOLD in the same territory at one time! Some call signs 
may help the DXer. WNEW is in New York, WBAL is in 
Baltimore, WBOS in Boston, WCBS is owned by the 
Colombia Broadcasting System, WNBC by the National 
Broadcasting Company and WINS was the International 
News Service. There are no prizes for guessing what can 
be heard from WPOP and WFUN! 

Martin raises a couple of interesting points in his letter. 
He mentions “a lot of crackles which disappear at dawn” 
and he asks what precautions can be taken to protect the 
house if his long wire is struck by lightning! Static, QRN, 
atmospherics, are the names given to the noise heard by 
Martin and each crackle is caused by a lightning discharge. 
Since the static disappears at sunrise it must, like DX, 
have been propagated for quite some distance. During the 
summer, thunderstorms in the tropics create a consider¬ 
able amount of static which travels as far as the UK after 
dark and, although not loud enough to interfere with 
local reception, it can be troublesome to the DXer. A loop 
will reduce static provided that the DX and the static are 
not coming from the same direction. Summer static is 
usually from the south of the UK but it can come from 
other directions as well. 

The advice about lightning protection usually offered in 
radio books is that the aerial should terminate at the 
point of entry to the building, on the moving contact of 
a knife switch. The upper contact goes to the receiver 
and the lower to a good, short, outside earth. 

Summertime ends on October 23 this year in the UK 
and the return to GMT will mark the start of the 
winter season for North American DX. It will then be 
possible to listen to Canada and the USA before midnight 
and on nights when conditions are good some DX should 
be heard as early as 2300. The nearest, most consistent 
and earliest station to appear is CJON, located in St John’s 
Newfoundland, which transmits with a power of 25kW on 
930kHz. It can be found just on the low frequency side 
of AFN Berlin on 935. DXers who have never heard North 
America on the medium waves should try for CJON. 
Another regular is WINS in New York City on lOlOkHz 
which is reasonably clear of QRM once the Dutch station 
on 1007 leaves the air, usually around 2300. 

All North American medium wave stations use call 
signs which are mentioned over the air frequently. The 
prefix C is used on Canada and either a W or a K in the 
United States. All stations are on channels which are 
multiples of lOkHz. The best DX is often heard after 
midnight but quite a number of stations appear earlier 
whenever conditions are good. Tune slowly, as all these 
broadcasters suffer from slow fading and are easily missed. 
If unsuccessful, try again a few days later. If conditions 
are poor one night they will probably pick up again before 
long. 



by Ron Ham BRS15744 

Several contributors have expressed their pleasure at our 
journal’s new format and the start of a series about taking 
the RAE. Nigel Golds BRS36910 West Chiltington, Sussex, 
leads his report with “I am pleased that there is a series 
which will help me with my studies for the RAE”. Like 
many others, Nigel is a keen listener on 10m and has 
heard the DLs, OKs, Fs, and Gs as well as the German 
beacon, DLOIGI, during the periodic short skip openings 
in August. 

While on a “junk” crawl, in aid of my early wireless 
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Speed up your precision work with 

MINIATURE 


POWER EQUIPMENT 



TRANSFORMERS 

Continuous a/c 12v. 0/C 

£7'56pp81p 
Variable speed a/c 12v. D/C 
£9 SOppSIp 

Drills, Stones, Burrs < 

Saw Blades—set of 

PAP any quantity 25p. - 

S.A.E. for leaflet and order form. 


PRECISION PETITE LTD 


The NEW P2 SUPER DRILL 

More powerful, specially desipned for the 
Electronic Design Engineer who needs a small, low 
voltage drill with high capacity. £16-50 pp 86p. 

S2 DRILL STAND A robust, all metal stand with 
ample throat dimensions. Will take both PI 
and P2 Drills. £18 50 pp 106p. 

SUPER 30 KIT 30 tools incl. Drill PI— 
without stand. £19-39 pp £1. 


119a HIGH STREET TEDDINGTON MIDDLESEX TWII 8HG 


Tel. 01-977 0878 




A 

KAISER 

battery 

recharger 

cuts down 

battery 

costs 


Anyone who uiei battery-powered equip¬ 
ment it only too aware of the •piralling 
cost of primary cell bsttsriei. Fortunately, 
there it an antwsr - recharssable nickel 
cadmium batteriet coupled with the 
Kaiter racharge unit. 

The maini-powered Kaiter unit It strongly 
constructed and of compact size. Although 
of advanced technical design, it operates 
extremely economically and will recharge 
1 to 6 N,C. batteriet within fourteen hours. 
The correct polar positions for the batteries 
are clearly shown, but should they be incor¬ 
rectly inserted, no damage will result either 
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collection, I met Vic Elliott BRS37850 Midhurst, Sussex, 
who emphasised his delight about the RAE series and 
explained, that as an ex-RN morse instructor, he is now 
brushing up his basics for the next exam and plans to 
become active on the HF bands. Later, I called on Gordon 
Goodyer BRS37345 Petworth, Sussex, a PW reader for 
many years, who said that he likes the new format but 
the increase in size upsets his very tidy bookshelves! 
Gordon spends a lot of time hstening on 10m with his 
CRIOO and dipole and on 2m with his home-brew front- 
ends, indulging in his special interest of making and 
testing VHP ground plane aerials. 

A period of solar activity began on July 23rd and ended 
on August 5th during which time our extra-terrestrial 
observers monitored the event. John Smith, Cranleigh, 
Surrey, recorded two definite peaks in the solar noise 
output at 142MHz, the first started on the 23rd, reached 
it’s peak on the 28th, and returned to normal on August 2 
when it rose again to a climax on the 5th and down again 
by the 10th. In both cases the maximum was about four 
times the normal level. While the noise was fluctuating, 
both John and I recorded a host of individual solar bursts, 
each lasting between one and five minutes, throughout 
the event. Cliff Ranft, Chilworth, Surrey, found evidence 
of ionospheric disturbance on July 29th and 30th and 
he recorded a moderate SCNA (Sudden Cosmic Noise, 
Absorption) between 1410 and 1510 on August 5th. 

Although cloudy skies prevented systematic use of the 
optical instruments, John Smith did manage to see a 
sunspot group on July 26th, and Cmdr. Henry Hatfield, 
Sevenoaks, using his spectrohelioscope, observed a variety 
of sunspots between August 1st and 4th, in addition to 
several small filaments and plages. On August 1st and 2nd 
Henry saw a bright prominence on the sun’s east limb 
and his records show that each time he sees one of these 
events we all record some form of radio noise at metre 
waves. Henry counted five sunspots, plus two plages on 
the 9th. I received bursts of radio noise at 136MHz on the 
10th and on the 13th John Smith noted that the solar noise 
level was up, and Cliff Ranft again found evidence of an 
ionospheric disturbance. 

According to my observations the cause of the disturbed 
conditions on the 4th was due to a mixture of tropo, due 
to the falling pressure noted by both Ciaran and myself, 
and sporadioE which manifested itself for most of the 
morning. At 0913 I received a 599 signal from the 70cm 
beacon at Sutton Coldfield GB3SUT, a strong picture from 
Lichfield on Ch. 8 and good signals from ten continental 
broadcast stations in Band II. At the same time, the 
influence of sporadic-E ranged from 40 to 73MHz, bringing 
a host of continental signals into the UK in Band I plus 
14 east-European broadcast stations between 66 and 
73MHz. 

Although the tropo-lift was waning I received 59 signals 
from FIENH and G8FAS in Somerset, via the London 
repeater, GB3LO. Sporadic-E occurred again on the 5th 
and was most intense at 0910 when I received very strong 
signals from 46 east-European stations between 66 and 
73MHz in addition to sync, pulses on Rl, 49-75MHz and 
a crop of continental stations in Band I. 

The falling barometer indicated another tropo opening 
on August 10 and 11th. At 2300 on the 10th Alan heard 
a GM station just above the noise on 2m and at 2355 he 
worked G8JJR near Doncaster on SSB and while he, at 
the east end of Sussex, listened to a mobile north of 
Darlington, via the C^ambridge repeater, GB3PI. Your 
scribe, located at the west end of the county, listened 
to the Bristol Channel repeater GB3BC and it’s “Bing- 
Bong” code, which must be familiar to our GW readers 
under normal conditions. I am told that the original aerial 
at the Brighton 70cm repeater GB3BR 433 15MHz has 
been changed for an improved colinear. G8LGQ who lives 
to the east of the repeater, with 400ft of chalk in the 
way, is getting a much better signal than before. Further 
reports to me or to G8HW, QIHR. 

I received a reasonable signal from GB3SUT from 0050 
on the 10th to midday on the 11th, and at 0740 on the 
11th I heard the Emley Moor beacon GB3EM 432-910MHz 
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at 559. Slight tropo-Mfts produced signals from GB3SUT 
on 70cm during the early mornings of the 13th and 16th: 
more reports about 70cm activity would be welcome. 

Interest in our microwave reports is growing and a most 
welcome letter from Sam Jewell (J4DDK, Stone, Staffs, who 
says there is some dozen stations active on 1(XjHz from 
Birmingham in the south to Manchester in the north and 
that there is some activity most weeks between various 
stations in that area. A typical path recently covered was 
Mow Cop on the Staffordshire-Cheshire border to Winter 
Hill in Greater Manchester, a line-of-sight distance of 
59km. On this occasion G4DDK, G8ANZ andi G8BHH were 
at Mow Cop and G8AXE with G8AFC on Winter Hill. 

The type of equipment being used in the Midlands is 
typical of modern wideband FM gear for 3cm; a 12mW 
Gunn diode transmitter to a 16in dish and a separate 
tunable Gunn diode/Sim-2 mixer as receiver with a 
106MHz IF, resolved on an FM broadcast receiver. I know 
just how good this equipment has to be because I spent 
part of Sunday, August 21st on the Trundle, a hilltop 
some 675' ASL, just north of Chichester, Sussex, with 
Colin Boys G8BCO, Peter Kerry G8ARO and David Book- 
ham G8JNI to see their respective lOGHz stations as they 
prepared to take part in the RSGB’s lOGHz Cumulative 
contest. 

The extreme neatness of each station was impressive. 
The aerials and the electronics are compact, mounted on 
sturdy tripods with provision for precise adjustments in 
both altitude and azimuth. At one time, Colin removed 
his 18in dish and demonstrated that he could just receive 
the lO lGHz beacon GB3IOW St. Catherines, Isle of 
Wight, on open waveguide proving that he had the full 
30dB gain of the dish in hand on that signal. It did not 
surprise me when I learnt that Colin’s microwave gear 
won him the award at the construction contest organised 
by the Famborough and District Radio Society. Peter was 
using a 12in dish, giving him 24dB gain on his receiver 
and a 14dB horn on his transmitter. At 1300 a 599 signal 
from GB3IOW was booming from his receiver and he 
demonstrated just how critical the direction is; in fact 
he lost the signal by moving his aerial just l>2in! David’s 
receiver consists of a balanced mixer (pair of lN23s) into 
a 40673 mosfet preamp at lOOMHz (IF) and then to 
Mullard modules. His transmitter is a 160mW Gunn diode 
and his aerial an 18in dish. David also received the beacon 
signal and a strong signal from G3KSU/P at St Catherines. 
Each station had two-way contacts with G8BDJ/P Chanc- 
tonbury Ring, Sussex and G3IZD/P Lynch Down, Sussex. 
The climax of their day came at 1800 when G8BCO/P had 
a 55 contact with GU3JHM/P on Alderney and G8ARO/P 
had a 59 contact with the Alderney station. Peter told me 
later that several other UK stations had made it to the 
Channel Islands on 3cm that afternoon. 

The Microwave round table meeting held on August 7th 
in Winchester was very successful and well-attended in 
view of the short notice, which goes to show that once 
again the amateurs are prepared to experiment and 
pioneer those difficult signal paths. To help them, the 3cm 
beacon at Alderney GB3ALD is now active and its signals 
have already been received on the Trundle, a distance of 
167km. I understand that several of the microwave boys 
are planning to get going on 24GHz and I will certainly 
look forward to receiving their reports for this column. 


Reports on the various bands are welcome and should 
be sent direct, by the 15th of the month, to> 
AMATEUR BANDS Eric Dowdeswell G4AR, Silver 
Firs, Leatherhead Road, Ashtead, Surrey KT21 2TW. 
Logs by bands, each in alphabetical order. 

MEDIUM and SW BANDS Charles Molloy G8BUS, 
132 Segars Lane, Southport, PR8 3JG. Reports for 
both bands must be kept separate. 

VHF BANDS Ron Ham BRS15744, Faraday, Grey- 
friars, Storrington, Sussex RH20 4HE. 
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this is a 30W type so we shouldn’t blow it if we use 
it as the series element. Its gain is given as 25 to 75 
at lA, so let’s take a minimum of 20, which means 
that the base current will need to be 500/20=25mA. 
If we try to supply all this current from one transistor 
then the current drawn from Cl will be too high; the 
easiest way out seems to be to reduce the base 
current that needs to be supplied, by making the pass 
element a Darlington pair. The circuit will then look 
like Fig. 6. 

The 2N3702 and 2N3704 transistors have been kept 
since we were using them in our experiments before. 
Previously the timing period was a bit short but this 
should go up with increased supply voltage—we can 
always make Cl bigger if the delay is still too small. 
R1 has been doubled in value since the supply voltage 
has been doubled, although this isn’t really necessary. 
D1 can be any diode capable of taking 0'5A with a 
maximum reverse voltage of about 2()V—a 1N4001 


should be fine. Silicon types must be preferable here, 
since we don’t want any problems with leakage cur¬ 
rents through Dl, keeping Cl charged. What value do 
we need for R2? Well we want 25mA of base current 
for the OC35 and a catalogue tells us that we can 
rely on a gain of at least 50 from the 2N3702: this 
means that the 2N3704 has to supply 500/iA, at least 
until the voltage across Cl is down to 3V or so. A 
6-8kn resistor should be OK here; it gives a safe 
limit to the maximum current that Tr3 can supply. 

It would be good practice normally to put a resistor 
from the emitter of Tr2 up to the +12V line. This 
stops the Darlington pair doing funny things at low 
currents. However, we’re not involved with low cur¬ 
rents here so we’ll not bother with this resistor. 

It is not entirely obvious what effect changing the 
load will have on the optimum value for C2, so we’ll 
try 0-47/*F again and see what happens. We can do 
this final experimenting when we’ve built the rest 
of the circuit on a piece of Blob Board. With the 
circuit wired up we find that the courtesy light, tem¬ 
porarily excised from the car, stays alight for about 
fifteen seconds and then turns off. As for C2, the 
turn-off seems fast and very stable: yet again O-l/iF 
appears to be not quite enough but 0-47/*F, 0'68/*F 
and several larger values that we tried all speed up 
the switching, with none of that embarrassing flicker¬ 
ing that we had before, so let’s settle for 0-68/iF as 
the final value for C2. A practical layout is shown in 
Fig. 7. 

The output levels and the output impedances of 
things like cassette recorders don’t always match the 
associated amplifiers so next month’s design is for a 
simple matching circuit. 


\bu can work wonders with your f retime. 


There’s immense satisfaction in making 
your own equipment. And you’ll get excellent 
results with Heathkit. 

Every kit is absolutely complete down to 
the last nut and bolt. The quality is the best. 

And each kit has an easy to follow instruction 
manual that explains exactly what to do at 
each step. 

So you enjoy assembling your kit and you 
finish with first-class equipment every time. 

That’s why Heathkit are so successful. 

And that’s why the range is the biggest in the 
world. ^ . 

It’s all in the new edition of the free Heathkit 
catalogue. Everything from the simplest to the 
most sophisticated. Alarms, digital clocks, 
testers, transceivers and lots more... even the 
tools are there! 

See for yourself. Send the coupon now. 



The new Heathkit cataIogue.Out now FREeTI 


To: Heath (Gloucester) Ltd.,Dept. PW-117, Gloucester, | 
GL2 6EE. Please send me my Heathkit catalogue. 

I enclose an lip stamp for postage. 


NEW CATALOGUE 

NEW TEST INSTRUMENTS 

NEW DIGITAL BATHROOM SCALES 

NEW AMATEUR RADIO EQUIPMENT 

NEW AUDIO SYSTEMS AND MANY OTHER NEW ITEMS 
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Showrooms at 233 Tottenham Court Road, London (Phone 01-636 7349> 
and Bristol Road, Gloucester (Phone Gloucester 29451). 
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USEFUL 
TD KNOW! 



AN B-PAGE 
SUPPLEMENT 
ON INTEGRATED 
CIRCUITS 

... describing a range of selected 
integrated circuits suitable for use 
in consumer applications. Domestic 
control systems, TV games, 
automobile units, and musical 
instruments, are some of the 
subjects mentioned in this 
important supplement. 


Plus these projects 

TUNE-PROGRAMMABLE 

SEQUENCER 

for use with a synthesiser. 32 pitches, 
note length and rhythm pattern variable. 


DIGITAL REACTION TIMER 

displays a subject's reaction time on an 
arbitary scale. 

PRACTICAL ---- f 

ELECTRONICS 

November issue on sale Friday 7 October 45 p 


Can YOUR 

Antenna do all this ? 

You’ve read our ads with their recent testimoniais and 
user histories—so this month we thought we*d remind 
readers of the selling points of the 


JOYSTICK VFA (World Patents) 

★ Only 7' 6" long, comes in 3 easily assembled sections. 

★ Tunes-$-30 MHz, no gaps. 

■A Matching Antenna Tuner. 

★ No harmonic resonances—means that the highest 
efficiency transfer of power and waveform from TX 
to ether takes place. In turn this ensures that TVI 
and other spurious emissions are just not substantiaily 

★ Low angle radiation as an effective ground plane—that 
husbanded power goes on to reach destination with the 
least number of loss-making skips. 


★ Gives receiver additional front end selectivity and 
gain— reduces cross-mod and out of band blocking. 

* Your installation can be "tailored” to space available. 
Install VFA on mast or chimney or in roof space with a 
long or short feeder—or SIMPLY STAND IN THE 
SHACK. One delighted user proved his VFA by operate 
ingFROMABASEMENTl 

ALREADY IN USE BY AMATEUR TRANSMITTING AND SWL 
STATIONS WORLD-VYIDE AND IN GOVERNMENT COM¬ 
MUNICATION. 


SYSTEM “A” £36-00 

250 w. p.e.p. OR for the SWL. 


SYSTEM “J” £42-60 

500 w. p.e.p. (improved ‘Q’ on receive). 


PARTRIDGE SUPER PACKAGES 

COMPLETE RADIO STATIONS FOR ANY LOCATION 

All Packages feature the World Record Joystick Aerial 
(System ‘A’), with 8' feeder, all necessary cables, matching 
communication headphones. Deliv. Securicor our risk. 
Assembled in seconds! BIG CASH SAVINGS! 

PACKAGE No. I £210-55 

PACKAGE No. 2 £193-11 

PACKAGE No. 3 N«w—low priced packafe. £154-86 

The all solid state SMC73 RX with all the Partridge extras. 

ItAVP * 


RECEIVERS ONLY, inclusive delivery, etc. 

R.300 £184-50 FRG7 £162-00 SMa3 £128-81 


All prices are correct 
at I2f% and carriage. 


of going to press and include VAT 



Just telephone 
your card number 
Phone 0843 6253S 
(or 62839 after 
office hours) 



or write for details, send 9p sUmp 


eSGED 

Box 5, Partridge House, Prospect Road, Broadstairs, 
CTIO-ILD. (Callers by appointment). 


Practical Wireless, November 1977 


527 


















528 
















































































15—240 Watts! 


HY5 

Preamplifier 


HY30 

15 Watts 
into 8o 


HY50 

25 Watts 
into 8n 


HYI20 

60 Watts 
into 8n 


HY200 

120 Watts 
into 8n 


HY400 

240 Watts 
into 40 



POWER 

SUPPLIES 



TWO TEARS' GUARANTEE ON ALL 






I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACI 


IT, CT4 TAD. 


i.LP. ELECTRONICS LTD., - 

' I Enclose Cheque □ Postal Orders □ Money Order □ 

CROSSLAND HOUSE, NACKINGTON, Please debit ,ny Access account □ Barclaycard account □ 

CANTERBURY, KENT, CT4 TAD. NaTa"nd''Add"r'es7i: 
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UKE 

HUNDREDS OF 
NEWDORAM 
KITAND 
COMPONENT 
IDEAS FREE? 



Doram’s new catalogue is one of the great 
events of the electronic year, 64 pages of new ideas 
in construction kits, capacitors, resistors, semi¬ 
conductors, wires and cables, transformers, plugs 
and sockets, hardware, indicators, switches, radio 
equipment, tools and test equipment, audio 
equipment, books. All top quality and terrific value 
because you can depend on Doram. 


DOMm 


TAKE THE SHORTCUT 


Yes, please rush my free copy of the new 
Doram catalogue. 1 enclose 20p to cover 
post and packing. 


L.. 
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Doram Electronics Ltd., PO BoxTRS, P-W. NOV 
Wellington Road Estate, Wellington Bridge, Leeds LS12 2UF j 


SSracHkl 

Amplifior 


Circuit DiaLgraims 
Outline Drawings 
Exploded Views... 



all you need to know for 
constructing Chris Rogers’ out¬ 
standing new valve amplifier 
Then compare the musicality for 
yourself with a transistor-type unit! 


Controversial Comparison 


An evaluation of the new crop of moving-coil phono 
cartridges and their complementary voltage step-up 
devices. Among those tested are the Fidelity Research 
FR 3, Entre I, Sony XL55, Ultimo 10A, and Nakamichi 


1000, and 7 others. 

Win some Aina Snper-fi 

A _uuith thp n»\A/ Autumr 


Another big competition, with the new Autumn range of 
Aiwa equipment tc 


Listening with Beyer 

A special review of the Beyer infra¬ 
system. 

Amplifiers Examined 

4f\r tho mnre tprhnir.allv-mind 


This series for the more technically-minded looks this 
month at the 'Pulse Width Modulation’ philosophy. 
We also test Cambridge's P80 amplifier - and the new 
Meridien loudspeaker/power amplifier and pre-amplifier. 



November issue 

On sale Friday, October 1 4 
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MAIL ORDER DEPT;. 

CRESCENT RADIO LTD 

I ST, MICHAELS TERRACE, WOOD GREEN, 
LONDON, N22 4SJ 


TfVFIfnPLS 

ElEBTKEfinSi 



Electronics. 
Make a job of it. 

Enrol in the BNA & E School and you'll have an entertaining 
and facinating hobby. Stick with it and the opportunities 
and the big money await you, if qualified, in every field of 
&ectronics today. We offer the finest home study training 
for all subjects in radio, television, etc., especially for the 
CITY AND GUILDS EXAMS (Technicians' Certificates); the 
Grad. Brit. I.E.R. Exam; the RADIO AMATEUR'S LICENCE; 
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc. 

Also courses in Television; Transistors; Radar; Computers' 
Servo-mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVE R 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam successes. We are the only privately run 
British home study College specialising in electronics 
subjects only. Fullest details will be gladly s( 
any obligation. 




Become a 
Radio Amateur. 

Learn how to become a radio-amateur in 
contact with the whole world. We give 
skilled preparation for the G.P.O. licence. 


British National Radio & Electronic School 

P.O. Box 156, Jersey, Channel Islands. 

NAME__ 

ADDRESS -- 


hmi him ^_ _ __ Block caps ple ase [ 

^radical Wireless, November 1977 """ 





















































































































DOT VALVE MAIL ORDER CO. 

I CLIMAX HOUSE, FALLSBROOKROAD, 
LONDON SW16 6ED 


SPECIAL EXPRESS MAIL ORDER SERVICE 
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PjACm^ T.V. SOUND TUNER 

IF Sub-Assembly (G8) £6-80. P & P 75*p 
Mullard ELC1043 Vcap UHF Tuner£4-50. P & P35p. 
3-way Station Control Unit £1-20. P & P 25p. 
6-way Station Control Unit (Special Offer) £100. 
Power Supply Prtd Circuit Board £1 00. P & P 30p. 
Res, Caps, Semiconds, etc. for above £5-80 
Mains Transformer for above £2-50. P & P 30p 

Add m% VAT to price of goods. P A P all items 85p. 

mXnor"suppLTes 

172^WEST END LANE, LONDON NW6 


PLEASE MENTION 
PRACTICAL WIRELESS 
WHEN REPLYING TO 
ADVERTISEMENTS 



1977 


537 



















































THE C. R. SUPPLY CO. 
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SERVICE SHEETS - COLOUR TV SERVICE MANUALS 


HITACHI BAIRD ULTRA INVICTA FERGUSON 


at» you. PUoM^iond order ONL?"”’™'”"’'''* 

G. T. TECHNICAL INFORMATION SERVICE 
10 DRYDEN CHAMBERS. 119 OXFORD ST., LONDON WIR 1PA 


BELL’S TELEVISION SERVICES for Ser¬ 
vice Sheets on Radio, TV, etc., 75p plus 
SAE. Colour TV Service Manuals on 
request. SAE with enquiries to BTS, 190 
Kings Road, Harrogate, N. Yorkshire. Tel; 
(0423 ) 55885. 


SERVICE SHEETS for Radio, Television, 
Tape Recorders, Stereo, etc. With free 
fault-finding guide, from 50p and SAE. 
Catalogue 25p and SAE. HAMILTON 
RADIO, 47 Bohemia Road, St. Leonards, 
Sussex. 


LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS 

attended tV°Uncroaaed*P.a^or crossed p!a*iretVrned°0^ 


C. CARANNA, 71 BEAUFORT PARK, LONDON, NW11 6BX NO CALLERS PLEASE 

SERVICE SHEETS, Radio TV, etc., 10,000 
models. Catalogue, 24p, plus SAE with 

Wanted 

PrtlSn PRT7iS: 

3M™on7 

For Sale 

po^s^a* e'^Xne TAyle^sbrnyi^^oV^"^- 



Yorkshire. ’ 






COPPER SUPPLIES, 1 


11 ^ 4 - 


SUPERB INSTRUMENTS CASES by Bazelli, 
manufactured from heavy duty PVC faced 
steel. Hundreds of people and industrial 
users are choosing the cases they require 
from our vast range, competitive prices 
start at a low 82p. Examples: width, depth, 
height. Sin V Sin X Sin, £1-70. lOin x Sin x 
Sin £2-42, lOin x Sin x Sin £3 02. 12in x lOin 
X Sin £3-96. Sin x 4 in x 4in £1-98. lOin x 
Sin X 4in £2-97. 12in x 8 in x 4in £3-98. 7in 
X 7in X Sin £2-91. Sin x lOin x Sin £3-96. 
12in X Sin X 71n £4-40. 12in x 12in x 7in 
£4-84. Plus 85p carriage and 8% VAT. 
Over 400 models to choose from. Prompt 
despatch. Free literature (stamp would be 
appreciated). Bazelli, Dept. No. 25, St. 
Wilfrid’s, Foundry Lane, Halton, Lancaster 


LA2 SLT. 



MAKE YOUR OWN PRINTED CIRCUITS 

RUB-ON TRANSFERS—Starter pack (5 sheets, 
lines, pads. i.c. pads) £1-30. Spare sheets 27p. 
FERRIC CHLORIDE—lib ba{s 70p (p.&p. 30p)* 
SOLDERCON SOCKETS—100 65p. Quantity 

PLASTIC SUPPORTS-7 or 8 hole. 6p/pair. 
TRANSISTOR TESTER—£7 (p.»p. SOp)* 
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FREE CATALOGUE 

MOT. CMOS Oatabk£3 M RCA CMOS Oatabk. £5 45 

!5sTTL*Datlbk. It ^'°°£7"5t 

Z80-CPU Man. £5 M 

35p p&p. Full range in our FREE CATALOGUE which 
will be eent by return. SINTEL, P.O. BOX 7SF. 

219 Cowley Road, Oxford Tel.; (tItS) 4S7t1. 

IMM 9V P.C. Power Drill uses PP9. Safe, 
reliable, guaranteed. 2.1inm driUs supplied. 
£3-95 C.W.O. P.E. Ltd., Coedaben, Wrexham, 
Qwyd. 

charge power supply, etc! Semiconductor 


for price list. R.B. Electronics, 24 Spring- 
field Park, Holyport, Maidenhead 39798. 


^ft. Tl 
:ld (1). 


ORDER FORM please write in block capitals 


Please insert the advertisement below in the next available issue of Practical Wireless for . insertions. 

I enclose Cheque/P.O. for £. 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 




Pictorial Method 


BASIC 


ELECTRICITY(5vols) 
ELECTRONICS(6vols) 
TELEVISIONOvols) 

You’ll find It easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained In the simplest language, one at a time, 
and each Is illustrated by an accurate cartoon>type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy* 
approach-to-learning method has proved beyond doubt 
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Wefeatyour 
service on the- 

^KA823 
COLOUP--^ 
iCHASSIj 


Don't miss our detailed 
and comprehensive 
feature on this popular 
single standard colour 
chassis! We define all the faults 
you are likely to encounter and 
explain the remedies. 

Also 

TROUBLES WITH 
TRIPLERS 

How they work, the different types, 
what actually goes wrong with them, 
and the warning symptoms of trouble. 

Plus 

Part 2 of the Mono Portable 
TV set 

LOOK INTO 


NOVEMBER ISSUE 

on sale Monday 17 October 50p 


Technical 
Training in 
Radio, 
Television and 
Electronics 


ICS have helped thousands of ambitious people to move up 
into higher paid, more secure jobs in the field of electronics- 
now it can be your turn. Whether you are a newcomer to 
the field or are already working in the industry, ICS can 
provide you with the specialised training so essential 
success. 

Personal Tuition and Guaranteed Success 
The expert and personal guidance by fully qualified tutors, 
backed by the ICS guarantee of tuition until successful is 
the key to our outstanding record in the technical training 
field. You study at the time and pace that suits you best and 
in your own home. In the words of one of our many 
successful students: “Since starting my course, my salary 
has trebled and 1 am expecting a further increase when my 
course is completed.” 

City and Guilds Certificates 

Excellent job prospects await those who hold one of these 

recognised certificates. ICS can coach you for; 

Telecommunications Technicians 

Radio, TV Electronics Technicians 

Technical Communications 

Radio Servicing Theory 

Radio Amateurs 

Electrical Installation Work 

Also MPT Radio Communications Certificate 

Diploma Courses 

Colour TV Servicing 

Electronic Engineering and Maintenance 

Computer Engineering and Pro^amming 

Radio, TV and Audio, Engineering and Servicing 

Electrical Engineering, Installations and Contracting 

Qualify for a New Career 

Home study courses for leading professional examinations 
and diploma courses for business and technical subjects;— 
E. Engineering Purchasing 

ibjects Farming Sales 

“O” & Heating Storekeeping 

levels Industrial Work Study 

untancy Management 

Mechanical 


TODAY FOR FREE BOOKLET. 


ICS s 
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WATFORD ELECTRONICS 


P ELtCTRONIC8< 



COLOUR ADAPTOR FOR YOUR 

EXISTING BLACK & WHITE TV GAMES 

Complete Colour Kit including UHF/VHF Modulator and the 
PCBs. Price £9-89 incl. VAT (p&p 45p insured) 

Ready Built and Tested £11.39 incl. VAT (pip 45p insured) 
Ready built, Tested i Fitted £12-75 inci. VAT pius postage. 
Colour Encoder with Modulator (no other components) 
£5-95 incl. VAT (pip 45p insured) 

UHF or VHF Modulators screened. £3-75 incl. VAT. 
SPECIAL OFFER 
The "Olympic” TV Games Kit £25-49 incl. VAT (95p pip 
insured). "OLYMPIC” Kit in colour £34-85 incl. VAT (95p 
pip insured). "Sure Fire Rifle” Kit for Olympic £9-50 incl. 
VAT 40p pip. "Sure Fire Rifle" Kit for other games £10-50 
incl. VAT -f pip. 

TV GAMES 1C AY-3-8500 £5 10* 


STOP PRESS . . . Watford Electronics announce the 
introduction of their “ECONOGAME" the obvious answer 
to CHEAP yet reliable TV GAMES. This simple to build 
Kit comes complete with AY-3-8500 1C, Fibre Glass PCB, 
Semiconductors and full instructions. All you need to 
complete the Kit is, two pots, switches, loudspeaker and 
control boxes. The finished board fits our NJSF1 Box 
(£1 -85*) to complete an attractive yet Inexpensive TV Games 
Unit. Price only £10-45 incl. VAT (45p pip insured). 


INDEX TO ADVERTISERS 


ACE Mailtronix Ltd. 

Advance Desi(n EIcctronict 

Alben Enjineering . 

Ambit international . 

Astro Alarms . 

Astro Electronics. 

Bamber B. 

Baron Electronics. 

Barrie Electronics . 

Bentley Acoustic Corp. .. 

Bi-Pak Ltd. . 

Bi-Pre-Pak Ltd. (Stirling Sound)... 

Birkett, J. 

British National Radio i 

Electronics School . 

|. Bull (Electrical) Ltd. 

Bush Meissner . 

Butterworths . 

Caranna. C. 

Cambridge Kits . 

Chromasonics . 

Chromatronics . 

Colomor (P. C. Radio) . 

Continental Specialists 

Copper Supplies. 

Cox Radio (Sussex) Ltd. 

C. R. Supply Co. 

Crescent Radio Ltd. 

Crofton Electronics . 


G2DYM Aerials & Project 

G. T. Technical Information Servii 

Greenweld Electronics . 

H. A. C. Short-Wave Supplies ... 

H. M. Electronics. 

Haversons Surplus . 

Heathkit . 

Home Radio . 


J.D.M. Electronics 


Manor Supplies . 

Maplin Electronic Supplies 
Marshall A. & Sons 
Minikits Electronics 
Monolith Electronics 
Moulded Electronics 


Newi 


't Electronics 


Partridge Electronics Ltd. 

P. B. Electronics. 

P.K.G. Electronics 

Precision Petite. 

Progressive Radio 

Radio Book Services 

Radio Component Specialists 

Radio Exchange Ltd. 

R.S.C. (Hi-Fi) . 

R.S.T. Valve Mail Order Co. . 
Radio & T.V. Components Ltd. . 

Salop Electronics. 

Saxon Entertainments 
Science of Cambridge 

Scientific Wire Co., The. 

Selray Book Co., Ltd. 

Sentinel Supply . 

Sonic (Hi-Fi)' !! 

Southern Valve Co. 

Swanley Electronics . 

Technomatic Ltd. 

Teleradio Electronics . 

Tempus . 

T. K. Electronics. 

Trampus Electronics . 

Tudor Rees (Vintage Services) .. 

Van Karen Publishing . 

Watford Electronics . 

West London Direct Supplies .. 

Williams Micheal. 

Wilmsiow Audio. 

Xeroza Radio . 

Z. & I. Aero Services . 
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RADIO EXCHANGE LTD. 


NEW ELECTRONIC MASTER KIT 



£14*99 + p* p£i 


NEW ROAMER TEN MODEL R.K. 3 


MULTI BAND 



NEW 

MODEL 

R.K.I 



£8 *99 So'p" 


ELECTRONIC 
CONSTRUCTION KIT 


8 transistors and 3 diodes. 
Push pull output. 3in. loud¬ 
speaker, gain control, 7 section 
chrome plated telescopic aerial 
V.H.F. tuning capacitor, re- 
'■"*— capacitor- * 


etc. Will receive T.V. sound, 
public service band, aircraft, 

V.H.F. local stations, etc. Operates from a 
9 volt P.P. 7 battery (not supplied with kit) 



NEW 

MODEL 

R.K.2 



■■ £ 9*99 


EDU-KIT MAJOR 

■1^ COMPLETELY SOLDERLESS 

ELECTRONIC CONSTRUCTION 

■*■••0 * ... 

. -. r=,-. 

IE.. * 

i” hsMmmmms 


E.V.6. 



ign. E.V.6. 

I 2 diodes. MW/LV^ 


"si«ludinX!L"andPllns"' 

Building Costs £5*95 +PAPa„di„..S 


ALL PRICES INCLUDE VAT 


t V.H.F. AIR CONVERTER I 





£4*95 " 


To: RADIO EXCHANGE 
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